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Watch  for  Next  Issue 

SO  MANY  of  our  readers  have  expressed  an  interest  in  construction, 
erection  and  installation  methods  which  save  time,  labor  and  material 
or  improve  reliability  of  service  that  we  are  devoting  about  50  pages  of 
the  Sept. '29  issue  exclusively  to  this  subject.  That  issue  will  contain 
more  than  one  hundred  articles  telling  of  ideas  that  have  worked  out 
successfully  in  practice. 

Illustrations  have  been  used  almost  entirely  to  present  the  ideas.  But, 
in  addition,  important  steps  in  the  processes  will  be  listed  and  benefits 
made  clear  where  they  are  not  obvious.  This  method  of  presentation  is 
graphic  and  time-saving. 

All  engineering  and  operating  department  heads  as  well  as  executives 
realize  that  labor  constitutes  a  very  large  part  of  construction  expense 
and  that  economies  should  be  sought.  The  ideas  presented  can  be  ap¬ 
plied  directly  or  modified  to  suit  local  conditions. 
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A  NOTABLE  example  of  the  will 
to  achieve  unqualified  perfec¬ 
tion,  which  is  the  motive  underly¬ 
ing  Weston’s  constant  efforts  to  im¬ 
prove  the  instrument  art,  is  the 
company’s  adoption  and  first  com¬ 
mercial  use  of  bakelite. 

While  bakelite  was  still  a  relatively 
unknown  laboratory  product 
Weston  saw  the  opportunity  its 
qualities  presented  for  improved 
constructional  features  in  design, 
and  mastered  the  art  of  moulding 
it  ahead  of  all  others  in  the  elec¬ 
trical  industry. 

This  early  knowledge,  perfected 
through  more  than  twenty  years* 
experience,  has  resulted  in  the  de¬ 
velopment  of  a  moulding  technique 
which  for  accuracy  and  complexity 
has  no  industrial  parallel.  Thus, 
the  use  of  bakelite  may  properly  be 
added  to  the  long  list  of  contribu¬ 
tions  which  Weston  has  pioneered 
or  sponsored  in  developing  the 
world’s  instrument  standards. 

Ever  alert  to  promote  increasingly 
higher  standards  of  quality — first  to 
investigate  and  adopt  new  materials 
and  methods  of  value  in  advancing 
the  art  of  electrical  measurement — 
constantly  striving  through  new  and 
improved  designs  to  give  every  pos¬ 
sible  aid  to  scientific  progress — 
Weston  has  won  the  right  to 
supremacy  among  the  instrument 
manufacturers  of  the  world. 

WESTON  ELECTRICAL 
INSTRUMENT  CORPORATION 
578  Frelinghuysen  Avenue 
Newark,  N.  J. 
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Increased  Business  Activity 

HE  statement  of  Secretary  Mellon  on  the  business 
outlook  served  to  accentuate  the  generally  satisfac¬ 
tory  condition  of  American  industry.  Evidence  in 
abundance  supports  the  conclusion  that  business  as  a 
whole  is  prosperous.  The  Electrical  World  has 
shown  that  consumption  of  electricity  by  manufacturing 
plants  in  major  industries  was  7.6  per  cent  higher  in 
August  than  in  the  corresponding  month  last  year.  Elec¬ 
tric  utility  earnings  for  the  first  seven  months  of  the  year 
exceeded  by  $76,000,000  last  year’s  earnings,  and  the 
gross  for  the  year  will  overtop  the  best  previous  yeaf 
by  a  still  greater  ratio.  Of  course,  this  is  but  a  reflec¬ 
tion  of  general  business  conditions ;  but  on  top  of  this 
comes  the  September  crop  report  of  the  Agricultural 
Bureau  indicating  a  harvest  of  unusual  promise,  which 
means  better  railroad  traffic  and  incidental  benefits  in 
other  directions. 

Automobile  production  is  attaining  record  propor¬ 
tions,  and  since  every  automobile  is  equipped  with  con¬ 
siderable  electrical  apparatus,  growth  here  should  leave 
an  impression  on  electrical  manufacture.  Building  con¬ 
struction,  which  also  has  a  direct  bearing  on  the  electrical 
industry,  is  at  present  8  per  cent  ahead  of  last  year,  and 
the  steel  trade,  generally  regarded  as  a  business  barom¬ 
eter,  shows  encouraging  activity.  Thus,  while  the  coun¬ 
try  cannot  be  said  to  be  in  for  a  boom  period,  there 
appears  to  be  no  reason  why  the  present  business  activ¬ 
ity  should  not  continue  and  even  spread.  Indeed,  a  cur¬ 
sory  examination  of  the  major  factors  should  inspire 
confidence  in  the  general  business  situation. 

♦  ♦  *  ♦ 

Specialists  for  Hard 
Selling  Jobs 

Large  holding  organizations  usually  have  a  staflf  of 
engineering  specialists  to  look  after  the  major  engi¬ 
neering  aspects  of  subsidiary  properties.  These  men 
are  experts  on  expenditures  and  operations.  But  very 
few  specialist  staffs  are  found  at  headquarters  whose 
duties  are  to  get  new  business.  A  historical  background 
exists  for  one  staff  of  specialists  but  not  for  the  other. 

Under  present  conditions  it  is  well  to  consider  the 
development  of  headquarters  selling  specialists.  Busi¬ 
ness  is  more  difficult  to  get  than  it  used  to  be,  and  new 
business  possibilities  lie  in  directions  out  of  the  beaten 
tracks  of  commercial  experience.  It  takes  more  than 
a  sales-manager  executive  to  convince  those  in  control 
of  a  production  job  of  the  advantages  of  electric  heat. 
It  requires  specialists  in  the  several  lines  to  start  and 
operate  the  pioneering  sales  programs  dealing  with  such 
equipment  as  ranges,  refrigerators,  water  heaters  and 
even  radio  sets.  To  sell  municipalities  wholesale  energy 


or  to  take  over  large  and  efficient  private  plants  in 
industries  requires  salesmen  with  the  proper  commercial 
and  technical  qualifications. 

Individual  subsidiary  properties  cannot  keep  spe¬ 
cialized  new-business  talent  busy,  but  each  property  has 
prospects  where  the  services  of  specialists  can  be  used. 
Each  property  needs  specialized  surveys  of  territorial 
resources  and  new-business  possibilities.  The  time  ap¬ 
pears  opportune  to  add  specialized  new-business  staffs  to 
the  management  forces  of  large  utility  organizations. 
Ample  new  business  is  available,  but  it  must  be  obtained 
by  competent  men. 

♦  ♦  ♦  ♦ 

State-Wide  Uniformity  of 
Rate  Structures 

ONSIDERATION  has  been  given  for  a  long 
time  to  the  desirability  of  state- wide  schedules 
having  similar  form,  but  John  S.  Wise,  Jr.,  had  the 
courage  of  his  convictions  when  he  advocated  such  a 
change  publicly  in  his  presidential  address  before  the 
Pennsylvania  Electric  Association  recently.  He  is  to 
be  commended  for  his  farsightedness  and  boldness,  con¬ 
sidering  the  variety  of  rate  forms  in  existence  and  the 
difficulty  of  supplanting  them  with  a  single  rate  structure 
for  each  major  class  of  service. 

The  need  for  such  simplification  has  been  particularly 
emphasized  since  the  advent  of  extensive  interconnection 
and  rural  service.  No  one  who  is  fully  acquainted  with 
the  economics  of  electric  service  is  advocating  that  the 
price  charged  for  a  certain  amount  of  energy  shall  be 
the  same  throughout  a  state,  because  conditions  differ 
greatly.  However,  the  difference  in  rate  structures 
sometimes  makes  it  appear  that  there  is  discrimination 
when  actually  the  unit  charge  for  the  same  amount  of 
energy  under  similar  conditions  is  virtually  identical. 
When  urban  or  farm  customers  in  adjoining  territories 
think  they  are  being  charged  different  amounts  for  the 
same  service,  there  is  always  chance  of  public  dissatis¬ 
faction  ;  and  when  this  condition  exists  on  interconnected 
systems  or  in  subsidiaries  of  the  same  company,  it  is 
even  more  difficult  to  explain  differences. 

With  equity  and  simplicity  working  at  cross-purposes 
in  the  formulation  of  rate  structures,  and  with  so  many 
opinions  on  what  constitutes  a  desirable  rate,  outstanding 
leadership  will  have  to  be  exercised  if  state-wide  rates 
of  similar  form  are  to  be  established.  But  the  benefits 
are  worth  the  effort  and  should  justify  compromises  to 
establish  uniformity  of  rate  structures.  That  the  job 
can  be  accomplished  is  indicated  by  the  striking  simi¬ 
larity  of  rural  rate  structures  in  many  parts  of  the 
country.  The  trend  toward  the  inducement  form  of 
domestic  rates,  even  though  actual  figures  differ,  also 
shows  striking  similarity  in  form.  Even  among  com¬ 
panies  which  have  acquired  several  new  properties  with 
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POWER  CABLE 


■  An  important  specialty  of  The  Okonite  Company  and  The 
Okonite-Callender  Cable  Company,  Inc.,  is  the  design  and  man¬ 
ufacture  of  Submarine  Power  Cables. 

Our  many  years  of  practical  experience  have  emphasized  the 
extreme  care  necessary  in  the  fabrication  of  Submarine  Power 
Cables.  The  very  character  of  these  installations  calls  for 
implicit  confidence  in  both  the  integrity  and  ability  of  the 
manufacturer.  Submerged  beyond  inspection  and  most  inac¬ 
cessible  to  fault  location  and  repairs,  underwater  cables  must 
perform  faithfully. 

The  best  assurance  of  reliable  performance  is  the  use  of  sub¬ 
marine  cable  that  successfully  embodies  expert  design,  skillful 
technique,  materials  of  the  highest  quality,  and  the  closest 
'  supervision  throughout  manufacture. 

Inquiries  are  invited  and  we  are  always  glad  to  be  consulted  in 
the  planning  of  submarine  power  cable  installations. 


THE  OKONITE  COMPANY 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

FACTORIES:  PASSAIC,  N.  J.  PATERSON,  N.  J. 

SALES  OFFICES:  NEW  YORK  CHICAGO  PITTSBURGH  ST.  LOUIS  BOSTON 
ATLANTA  BIRMINGHAM  SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 


Novelty  Electric  Co.,  Philadelphia,  Pa.  F.  D.  Lawrence  Electric  Co.,  Cincinnati,  O. 

Canadian  Representatives:  Engineering  Materials,  Limited,  Montreal 
Cuban  Representatives:  Victor  G.  Mendoza  Co.,  Havana 
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totally  different  rate  structures,  uniformity  of  rate  struc¬ 
tures  has  been  established  in  some  cases. 

While  this  problem  is  being  considered  the  consolida¬ 
tion  of  power  rates  into  a  few  simple  forms  should  not 
be  overlooked.  Some  persons  claim  there  are  too  many 
variables  to  allow  consolidation,  but  the  Duquesne  Light 
Company  is  one  organization  that  has  recently  made  the 
first  step  toward  such  simplification.  Greater  uniformity 
in  rate  structures  will  increasingly  be  demanded,  and 
individual  companies  and  state  groups  of  companies  will 
have  to  consider  separately  and  collectively  how  best  to 
reduce  the  variety  that  has  prevailed. 

♦  ♦  ♦  ♦ 

Beauty  in  Power  Lines 

NGLAND  is  all  agog  over  the  e.sthetic  considera¬ 
tions  involved  in  the  extension  of  transmission  lines 
throughout  Great  Britain.  Our  respected  contemporary 
The  Electrician  reports  that  the  menace  has  been  viewed 
as  “playing  havoc  with  what  little  of  the  English  land¬ 
scape  there  is  as  yet  undefaced  by  petrol  filling  stations 
and  bungaloid  and  other  growths  of  recent  origin.”  It 
has  l)een  pointed  out,  in  a  lighter  moment,  that  it  “may 
l)e  possible  to  design  transmission  towers  on  the  lines 
adopted  for  the  imitation  trees  used  as  observation  posts 
in  the  last  war,  or  to  evolve  a  tower  constructed  of  half- 
timber  and  brick  nogging  wdth  a  special  treillage  for 
ivy,”  but  that  the  ensuing  mirth  would  be  most  evident. 
Tliere  is,  however,  a  real  movement  under  way,  the 
necessity  for  transmission  lines  being  granted,  to  insure 
the  best  possible  visual  effects  in  connection  with  such 
structures. 

Much  may,  indeed,  be  done  along  this  line  with  profit 
to  the  amenities  and  the  betterment  of  the  feeling  be¬ 
tween  the  utility  and  the  community.  A  recent  metro- 
]X)litan  development  in  this  country  has  brought  not  one 
but  several  tower  lines  paralleling  each  other  for  miles 
and  rendering  hideous,  by  an  unforgivable  iron  and  brick 
structure,  the  land  directly  opposite  a  fine  country  club. 
Engineering  brains  are  sometimes  unassociable  with  what 
a  disinterested  party  might  justifiably  call  “good  sense.” 
Transmission  towers  can  be  made  inherently  graceful 
and  pleasing  to  the  eye  and  many  qualify  in  these 
respects,  but  through  sheer  incongruity  of  location  they 
sometimes  become  a  burden  and  highly  distasteful. 

♦  ♦  ♦  ♦ 

Progress  of  Radio  Brings 
New  Problems  in  Sales  Policy 

T  IS  estimated  that  at  the  present  time  there  are  about 
eight  million  homes  equipped  with  radio,  eight  years 
after  the  inauguration  of  the  first  broadcasting  station. 
It  is  interesting  to  consider  that  it  was  thirty-seven  years 
after  the  first  Edison  central  station  began  to  provide 
electric  service  to  the  public  before  as  many  homes  as 
this  were  using  electric  light.  And  it  w’as  forty-two 
years  after  Bell  {perfected  his  invention  before  this  num- 
l)er  of  houses  were  equipj)ed  with  telephones.  This,  of 
course,  does  not  indicate  the  comparative  value  of  these 
services.  It  does  not  necessarily  mean  that  radio  will 
ultimately  be  in  more  universal  use  than  either  the  tele¬ 
phone  or  the  common  household  applications  of  elec¬ 
tricity.  But  it  does  testify  to  the  tremendous  popular 
appeal  of  this  new  service  of  music,  news  and  entertain¬ 
ment  and  to  the  speed  with  which  such  an  idea  sweeps 
the  country  in  this  day  of  rapidly  advancing  thought. 


Of  these  eight  million  radio  sets  now  in  operation,  in 
the  neighborhood  of  three-quarters  of  a  million  are  o]> 
erating  on  alternating  current  taken  from  the  lines  of 
power  companies.  Probably  two  million  are  using  other 
forms  of  energy  supply  connected  to  central-station 
circuits.  With  the  steadily  increasing  popularity  of  the 
alternating-current  set,  therefore,  the  importance  of  radio 
as  a  source  of  domestic  load  becomes  more  and  more 
apparent  and  impressive.  For  such  a  set  will  increase 
the  consumption  of  energy  in  the  average  home  by  vir¬ 
tually  one-third.  In  the  building  of  the  modern  residence 
load,  then,  and  in  the  relationship  between  the  power 
company  and  the  public,  radio  is  fast  becoming  a  major 
interest,  and  it  is  going  to  require  very  careful  study  by 
the  sales  executives  of  these  utilities.  The  present  trend 
toward  the  combination,  of  radio  and  the  phonograph  in 
a  single  cabinet  is  bringing  a  new  relationship  between 
the  power  companies  and  the  music  trade.  How  far 
should  the  utility  go  in  merchandising  the  expensive  fur¬ 
niture  which  is  now  becoming  a  feature  of  this  line? 

♦  *  ♦  ♦ 

Switching  and  Style 

HEN  a  new  type  or  arrangement  of  equipment 
receives  extensive  application  it  is  frequently  re¬ 
marked  that  a  desire  for  novelty  is  affecting  engineers 
or  that  they  are  subscribing  to  a  fad.  But  back  of  most 
of  these  so-called  styles  or  fads  are  sound  technical  or 
economical  reasons  for  their  popularity — reasons  which 
the  cautious  are  willing  to  accept  after  the  courageous 
have  done  the  pioneering. 

The  trend  toward  metal-inclosed  switchgear  is  an  ex¬ 
ample.  Although  American  power-house  operators 
prefer  to  have  all  electrical  apparatus  easily  accessible 
and  are  uneasy  about  concealed  parts  of  circuits,  a  chance 
was  taken  in  industrial  plants  at  concealing  switchgear 
parts  in  metal  inclosures  to  protect  persons  unfamiliar 
with  equipment  from  accidental  contact.  Once  the  ease 
of  installation,  replacement,  interchangeability,  and  so 
forth,  became  recognized,  the  use  of  such  equipment 
spread  even  into  power  houses,  first  for  auxiliary  work, 
then  for  main  equipment  and  now  for  outdoor  switching. 

The  metal-clad  ideas,  including  the  term  “switchgear,” 
came  over  from  Europe  and  have  been  undergoing  a 
process  of  Americanization.  This  development  runs 
quite  parallel  to  that  in  American  architecture  and  deco¬ 
rative  art.  The  switchgear  is  being  developed  along 
vertical  lines,  quite  consistent  with  the  so-called  “sky¬ 
scraper  line.”  The  breaker  moves  vertically,  and  exten¬ 
sions  for  meters  and  other  accessories  are  built  above 
the  breakers.  Steel  is  used  throughout  instead  of  cast¬ 
ings.  In  Europe  the  corresponding  equipment  is  built 
along  horizontal  lines. 

It  will  be  interesting  to  watch  the  progress  of  the 
development  of  a  thoroughly  Americanized  type  of  steel- 
clad  switching  equipment,  and  then  perhaps  the  term 
“switchgear”  will  be  replaced  by  a  more  practical  Amer¬ 
ican  term.  In  this  process  of  development  it  is  to  he 
hoped  that  steel  will  eventually  replace  cast  iron,  that  the 
units  will  continue  to  be  extended  vertically  rather  than 
horizontally  to  conserve  valuable  space,  that  instruments 
and  accessories  will  not  l)e  added  as  an  afterthought,  that 
secondary  wiring  will  be  systematically  arranged,  that 
potential  and  current  transformers,  as  well  as  switch 
contacts,  will  be  made  readily  accessible  for  replacement, 
that  potheads  will  be  made  adaptable  to  conduit  con¬ 
nection,  and  that  semaphores  will  be  plainly  visible. 
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More  Powerful  Cathode  Rays 

Remarkable  and  rapid  advances  in  synthetic 
chemistry  are  promised  through  the  use  of  high- 
si)eed  electronic  bombardment,  which  is  made  available 
by  the  Coolidge  cathode-ray  tube.  High-speed  electron 
bombardment  provides  a  new  and  powerful  instrument 
for  upsetting  the  stability  of  many  types  of  molecule 
and  atom,  transforming  them  to  other  types  of  stable 
compound,  thus  providing  a  rapid  and  efficient  process 
for  replacing  old  and  expensive  methods,  and  in  many 
cases  offering  a  means  for  transformation  hitherto  un¬ 
known  or  thought  to  he  impossible.  High-velocity 
cathode  rays  have  long  been  available  within  the  con¬ 
fines  of  the  vacuum  tul)e,  but  these  conditions  do  not 
lend  themselves  readily  to  the  chemical  transformations 
referred  to. 

The  Coolidge  high-voltage  tube  provides  a  means  for 
bringing  the  cathode  rays  through  a  window  into  the 
open,  where  different  materials  may  be  readily  subjected 
to  their  influence.  Announcement  now  comes  from  Ger¬ 
many  that  Prof.  H.  Plauson  has  effected  such  improve¬ 
ments  in  the  Coolidge  tube  as  to  make  possible  a  very 
great  intensification  of  ionic  activity.  The  improvements 
consist  of  the  use  of  the  metal  beryllium  instead  of 
nickel  for  the  window  in  the  tube  and  of  a  rotating 
magnetic  field  for  controlling  the  electron  stream.  The 
new  tube  is  said  to  convert  quickly  the  waste  products 
of  i^etroleum  stills  and  coke  ovens  into  rubber,  alcohol, 
acetic  acid  and  valuable  drugs  and  jierfumes.  It  is  also 
stated  that  moist  air  is  converted  directly  into  nitric  acid, 
that  synthetic  rubber  may  be  made  with  astonishing 
rapidity,  and  that  with  cold  water  and  air  as  raw  mate¬ 
rials  it  is  possible  to  make  alcohol,  methanol,  acetic  acid, 
ether  and  other  such  products.  In  fact,  the  claims  that 
are  made  for  this  new  agent  are  so  remarkable  that, 
if  they  are  substantiated,  it  would  appear  that  an  entirely 
new  era  in  synthetic  chemistry  is  opening.  It  is  to  be 
hoped  that  these  claims,  which  appear  at  present  almost 
extravagant,  will  be  duly  substantiated  by  repetition  and 
scientific  report.  Accounts  of  such  further  studies  will 
be  awaited  with  the  keenest  interest. 

♦  ♦  ♦  ♦ 

Service  Interruptions 
from  Lightning 

ONE  company  that  for  a  number  of  years  has  been 
giving  considerable  attention  to  lightning  protection 
of  distribution  circuits  recently  made  an  investigation 
with  the  assistance  of  the  engineers  of  several  of  the 
larger  manufacturers  of  lightning  arresters  and  reached 
the  conclusion  that  about  two-thirds  of  the  service  inter¬ 
ruptions  on  this  system  occurring  during  lightning  storms 
were  due  to  preventable  causes. 

At  least  half  of  the  transformers  which  were  removed 
from  the  line  and  sent  in  to  the  shops  for  repairs  still  had 
the  coils  in  condition  for  service.  The  troubles  were  con¬ 
fined  to  the  primary  and  secondary  leads  and  bushings 
and  to  the  connections  between  coils  inside  of  the  case. 
In  some  instances  the  primary  leads  were  in  contact  with 
the  inside  of  the  case.  In  other  instances  there  was  very 
scant  clearance  between  the  primary  or  secondary  leads 
and  the  case,  or  from  the  connections  between  the  pri¬ 
mary  coils  to  the  frame  supporting  the  core. 

Other  causes  of  troubles  were  bushings  that  were  too 
small  or  defective  or  had  been  cracked  during  assembly 
in  the  factory  or  handling  in  the  field.  Apparently  some 


transformers  are  still  designed  with  such  small  clearances 
to  case  that  they  will  serve  as  their  own  lightning  ar¬ 
resters.  The  investigation  indicates  that  the  transformer 
manufacturers  should  pay  just  as  much  attention  to  the 
connections  between  coils  and  the  design  of  the  supports 
of  the  connections  to  these  windings  and  to  the  design 
and  installation  of  the  porcelain  bushings  as  they  do  to 
the  design  and  details  of  manufacture  of  the  primary  and 
secondary  coils. 

The  investigation  also  indictated  the  need  for  more 
thorough  inspection  and  careful  maintenance  of  line 
transformers  for  distribution  voltages  than  some  com- 
|)anies  have  heretofore  considered  necessary.  Perhaps 
other  companies,  by  making  a  similar  detailed  and  care¬ 
ful  examination  of  the  effects  of  lightning  on  trans¬ 
formers  which  have  been  damaged  and  taken  out  of  serv¬ 
ice  in  their  own  system  on  account  of  lightning  storms, 
can  discover  how  to  improve  their  service  to  their  cus¬ 
tomers. 

«  4c  >l< 

New  England  Advances 

RESENT  engineering  activity  in  the  New  England 
utility  field  presages  gratifying  commercial  and  in¬ 
dustrial  progress  in  the  Northeast.  Important  steps  are 
being  taken  to  develop  new  and  larger  markets ;  manufac¬ 
turing  is  becoming  more  diversified  and  efficient,  and  a 
striking  program  of  hydro-electric  expansion  is  being 
launched.  The  region  is  passing  through  a  transition 
j)eriod  wdth  regard  to  the  textile  and  leather  industries 
and  their  relation  to  future  economic  progress  in  old  or 
new  sites,  but  substantial  gains  are  being  recorded  in 
many  lines,  and  these  are  aided  not  a  little  by  the  expan¬ 
sion  of  power  producing  and  distributing  facilities. 

About  a  hundred  New  England  central-station  com¬ 
panies  are  active  in  co-operative  industrial  development 
work,  helping  to  stabilize  industry  and  to  bring  new  enter¬ 
prises  into  this  field.  Their  reward  in  good  public  rela¬ 
tions  is  second  only  to  the  resulting  increase  in  energy 
sales,  which  in  turn  tends  to  reduce  unit  costs  and  to 
lower  the  price  of  service.  Interest  in  factory  betterment 
work  is  reflected  in  a  surprisingly  steady  and  large 
volume  of  weekly  motor  sales,  coupled  with  considerable 
activity  in  industrial  heating  and  lighting. 

Major  hydro-electric  projects  totaling  around  fifty 
million  dollars  and  rated  at  over  one-third  of  a  million 
horsepower  are  at  the  point  of  “take-off”  from  the  pre¬ 
liminary  construction  stage.  These  include  the  Fifteen- 
Mile  Falls  development  of  the  New  England  Power 
Association  on  the  upper  Connecticut,  the  initial  Bingham 
development  of  the  Central  Maine  Power  Company  on 
the  Kennebec  and  the  comprehensive  development  of  the 
Rocky  River  by  the  Connecticut  Light  &  Power  Com¬ 
pany.  The  prospects  are  that  several  years  will  be 
occupied  in  these  projects,  and  if  the  next  Maine  Legis¬ 
lature  modifies  the  Fernald  law  sufficiently  to  permit  the 
exportation  of  surplus  hydro-electric  energy  to  other 
states,  many  millions  of  additional  money  is  expected  to 
be  forthcoming  for  large-scale  water-power  construction. 
Far-reaching  interconnection  plans  are  in  the  making  to 
reduce  operating  costs  and  lessen  capital  requirements 
for  generating  equipment  to  serve  the  regional  market. 
All  along  the  line  from  the  interior  hydro  power  sites  to 
the  heart  of  the  urban  distribution  systems  New  Eng¬ 
land’s  electrical  progress  is  attaining  a  momentum  which 
is  a  satisfying  index  of  underlying  confidence  and  pros- 
l^erity. 
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Lighthipe 


An  Up-to-Date 
Substation 


.-It  the  top  is  shown  the 
66-kv,  bus  and  S7intch 
rack,  which  is  divided 
in  three  sections  and  de¬ 
signed  to  accommodate 
2Z  outgoing  feeders. 
This  permits  economical 
circuit  breaker  sices. 

The  attractive  building  at 
Lighthipe  contains  txvo 
50 ,000-kva.  synchronous 
condensers  with  s^oitch- 
boards  and  control  ap¬ 
paratus. 

The  lower  znexv  shoxvs  the 
75,000-kxia.,  220/66-kxK 

transformer  banks  of 
this  Southern  California 
Edison  Company  station, 
prozdded  xvith  automat¬ 
ically  controlled,  forced- 
draft  cooling  systems. 
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Effect  of  Ground  W ire 

on  Traveling  Heaves 


Solidly  grounded  wire  effective  in  a  tower  span 
because  voltage  of  ground  wire  reduces  to  'zero. 
Analysis  of  effect  based  on  pessimistic  assumptions 

By  J.  H.  Cox  and  J.  Slepian 

Westinghouse  Electric  &  Manufacturing  Company 


The  value  of  overhead  ground  wires  on  a  trans¬ 
mission  line  in  reducing  the  magnitude  of  surges 
induced  by  lightning  has  been  discussed  con¬ 
siderably  and  has  been  appreciated  to  a  more  or  less 
extent.  The  reduction  referred  to  is  that  of  the  capacity 
effect  in  reducing  the  surge  at  the  point  of  induction. 
The  influence  of  the  ground  wire  on  the  surge  after  it 
has  become  a  traveling  wave  has  not  received  appreciable 
attention.  It  will  be  shown  that  after  a  wave  has  passed 
a  tower  where  the  ground  wire  is  solidly  grounded,  zero 
resistance,  or  a  few  towers  where  contact  resistance  is 
considered,  the  condition  of  grounding  at  subsequent 
towers  is  without  influence. 

Assumptions  Made  in  Analy.sis 

The  induction  of  a  surge  by  a  lightning  stroke  at  a 
point  in  a  continuous  line  with  a  .ground  wire  and  the 
progress  of  the  traveling  wave  thereafter  will  be  dis¬ 
cussed.  For  simplicity,  only  rectangular  waves  will  be 
considered.  Furthermore,  in  the  examples,  it  will  be 
assumed  that  the  lightning  stroke  is  instantaneous,  so  that 
when  the  wave  arrives  at  the  first  tower  the  voltage  on 
the  ground  wire  is  proportional  to  its  height  and  the 
cloud  field  gradient.  In  practice,  w'aves  are  not  rectangu¬ 
lar  and  the  cloud  discharge  is  not  instantaneous.  Both  of 
these  factors  alleviate  the  severity  of  conditions,  so  the 
quantitative  figures  given  are  pessimistic.  The  equations 
developed  give  the  nature  of  the  reflections  regardless  of 
shape,  assuming  the  lengths  of  wave  fronts  and  distances 
involved  to  be  such  that  complete  reflections  are  possible 
before  successive  arrival  of  the  wave  front. 

Let  two  lines  as  in  Fig.  lA  be  considered:  (1)  Will 
be  taken  as  the  line  conductor  and  (2)  the  ground  wire. 
Assuming  a  uniform  field  and  an  instantaneous  cloud 
discharge,  the  potentials  on  the  wires  due  to  the  bound 
charges  will  be : 

£,  =  Ghi 
Eo  =  Gh.. 

where  Ei  and  £2  are  the  total  voltages,  G  is  the  cloud 
field  gradient  and  hi  and  I12  are  the  respective  heights 
of  the  wires.  As  is  well  known,  the  initial  potential  on 
the  conductors  consists  of  two  parts,  or  waves,  which 
travel  in  opposite  directions.  Let  the  quantities  without 
primes  be  associated  with  the  waves  traveling  to  the 
right  and  the  quantities  with  primes  be  associated  with 
the  waves  traveling  to  the  left.  The  first  subscript  will 
indicate  the  conductor,  the  second  subscript,  0,  t  or  r. 


will  indicate  initial,  transmitted  or  reflected  quantities 
respectively.  Then  the  initial  voltages  will  be: 

Gh\  =  Fio  -f-  V itl 
Gh.  =  V20  +  V2^ 

and 


Vio  =  VW 
V20  =  F2«' 


Voltage  waves  are  inseparable  from  current  waves,  and 

IlO  =  • - *10^ 

*20  =  — *20 

It  should  be  noted  here  that  the  potential  on  the  line 
at  the  location  of  the  bound  charge  is  twice  the  potential 
of  each  traveling  wave. 

In  this  note  that  only  the  traveling  waves  will  be  con¬ 
sidered,  and,  since  the  conditions  in  both  directions  are 
identical,  only  the  waves  traveling  to  the  right  will  lie 
discussed.  Taking  the  wave  traveling  to  the  right 

V 10  =  4-  n’20  (1) 

F20  —  -*10  H”  ^2*20  (2) 

where  Zi  and  Z2  are  the  surge  impedances  of  the  two 
lines  respectively  and  z  is  the  mutual  surge  impedance.^ 
From  equations  (1)  and  (2) 


*10 


Z2V 10  —  zV  20 
*  Z1Z2  —  z^ 


(3) 


*20 


ZxV  20  —  zV  10 

Z1Z2  —  z^ 


(4) 


Case  I — Ground  Wire  with  Perfect  Grounds. 

The  ideal  case — that  is,  with  zero  resistance  conductors  and 
zero  grounding  resistance  at  the  towers — will  first  be  considered. 
The  conductors  with  the  first  ground  and  the  oncoming  waves  are 
shown  in  Fig.  IB.  When  the  wave  encounters  a  point  at  which 
the  ground  wire  is  grounded  a  reflection  occurs.  Let  the  trans¬ 
mitted  quantities  be  Fij,  Vtt,  ht  and  itt,  and  the  reflected  quan¬ 
tities  be  Vir,  Vtr,  iir  and  itf.  Then,  as  in  equations  (1)  and  (2) 
for  the  initial  wave, 

1^1 1  —  Zihf  ziit  (5) 

Vtt  —  4"  Z»i»(  (6) 

Since  the  reflected  wave  travels  in  the  reverse  direction,  the  equa¬ 
tions  for  the  reflected  voltages  will  be 

—  V If  =  Z\i\r  -f-  siif  (7) 

—  y tr  —  -|“  Ziiif  (8) 

The  voltage  and  current  on  line  1  must  be  equal  on  both  sides  of 
the  discontinuity,  so 

+  V,r  =  Vu  (9) 

l»#  -|-  fir  —  fit  (10) 

Also  the  voltage  on  line  2  at  the  grounded  point  must  be  zero,  so 
F«,-|-F,r  =  0  (11) 

Fn  =  0  (12) 


'Reinhold  Rudenberg,  “Elektrische  Schaltvorgange,"  pages  387 
to  396.  Julius  Springer,  Berlin,  1924. 
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The  eight  equations  (5)  to  (12)  inclusive  yield  the  following  for 
the  voltages  and  currents  at  the  point  of  reflection : 


Fu 

=  F..-I-  F20 

Z\ 

(13) 

Fit-. 

-  0 

(14) 

Ut  ■■ 

_  Z»P  10 -  ini'  20 

(Z1Z2— r*) 

-  I'lO 

(IS) 

itt 

Z2 

(16) 

Fir 

=-i^- 

(17) 

Fir 

=  — F,0 

(18) 

hr 

=  0 

(19) 

hr 

=  *20  +  ^  *10 

(20) 

Equations  (13)  to  (20)  are  interesting  due  to  the  light  they 
throw  CMi»the  exact  nature  of  the  reflections.  However,  the  nature 
of  the  phenomena  at  the  grounded  point,  or  tower,  might  have 
been  determined  by  an  inspection  of  the  original  equations.  At  a 
solidly  grounded  point  there  can  be  no  voltage,  and  therefore  Ftt 
must  be  zero.  However,  there  will  be  an  induced  current  from 
line  (1)  in  line  (2),  and  equation  (6)  becomes  equation  (16). 
Thus,  after  the  first  tower  there  will  be  no  voltage  on  the  ground 
wire.  The  wayp  will  induce  a  negative  current,  but  the  resulting 
voltage  is  exactly  neutralized  by  the  current  in  the  neighboring 


iir  =  O 


hr  — 


*10  + 


too 


(29) 


Z,  +  2  R  "  ■  Z,  +  2R 
From  equation  (24)  it  is  seen  that  the  voltage  on  conductor  (2) 
is  reduced  at  the  tower,  and  the  lower  the  resistance  the  greater 
is  the  reduction.  It  is  thus  obvious  that  at  each  tower  Fj  is  low¬ 
ered  and  that,  with  a  reasonably  low  value  of  resistance,  after  a 
very  few  towers  F 2  will  be  practically  zero.  After  this  succeed¬ 
ing  towers  can  have  no  further  effect  unless  the  ground  wire  is 
discontinued. 


Case  III — Ground  IV ire  and  Line  Conductors  with  Resistance 
Included. 

In  the  above  two  cases  the  conductors  were  considered  as  of 
zero  resistance.  It  will  be  of  interest  to  determine  the  effect  of 
series  resistance.  Since  any  consideration  of  distributed  resist¬ 
ance  becomes  quite  involved  an  approximate  solution  will  be 
developed  with  the  assumption  that  the  resistance  of  the  span  is 
concentrated  immediately  beyond  the  tower  as  shown  in  Fig.  IF. 
The  nature  of  the  wave  is  shown  in  Fig.  2A. 

The  first  four  equations  for  the  waves  at  the  reflection  point 
in  this  case  are  the  same  as  those  for  Case  I,  namely,  equations 
(5)  to  (8)  inclusive.  The  remaining  equations  are: 


Fio.-f-^f^ir  =  Fit  "f"  Fi  lit 

(30) 

*10  -j-  *ir  —  *it 

(31) 

F20  +  Vir  =  0 

(32) 

Fit  —  —  Fi  itt 

(33) 

The  eight  equations  (5)  to  (8)  and  (30)  to  (33)  when  solved 
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Fig.  1 — Traveling  wave  conditions  for  various  cases 


line  wire.  Since  the  voltage  on  the  ground  wire  is  reduced  to 
zero  at  the  first  tower  it  is  obvious  that  subsequent  points  of 
grounding  of  the  ground  wire  can  have  no  influence  on  the  wave 
in  either  conductor.  Fig.  1C  shows  the  nature  of  the  waves  at 
the  first  tower. 


Case  II — Ground  Wire  with  Resistance  in  Grounds. 

In  the  practical  case  of  a  transmission  line  with  a  ground  wire 
there  is  resistance  in  the  tower  and  in  the  footing.  This  is  shown 
diagrammatically  in  Fig.  ID.  The  waves  are  shown  in  Fig.  1C. 
For  this  case  the  first  six  equations  for  the  waves  at  the  reflection 
point  are  the  same  as  those  for  the  solidly  grounded  case;  that 
is,  equations  (5)  to  (10)  inclusive.  The  remaining  equations  are: 

F2,  +  =  V^t  (21) 

V»t  (2'>) 

R 

These  eight  equations  (5).  (6),  (7),  (8),  (9),  (10),  (21)  and 
(22)  when  solved  yield  the  following : 


»'*•  +  hr  —  ht  + 


Vu  =  r..  — 


V.t  = 


(Z2 


+  2  R) 
2  R 


ut  = 


ht  = 


F,r  = 


Z.  +  2  R 
Z,F2.  — rF, 

Zi  Z,  —  r* 

-“  S  *10  -|-  2  R  tin 
Z,_-f  2  R 

F2. 


—  tin 


( Zi  -j-  2 


F) 

2  R 


Zi  +  2  R 


(23) 

(24) 

(25) 

(26) 

(27) 

(28) 


yield  the  following  values  for  the  transmitted  voltages  and  cur¬ 
rents. 


2  (Fio-  Vin) 

Fit  - ^  (34) 

1  +  Zl  -f-  /?!  — 

Z2  -f  Ri 

Fit  =  (F10-I-F2.) 

Zi 

_ 2  s  Ri _ _ 

Z.  (Z2  +  Ri  —  ^^+  (Zi  +  Ri)  (Zi  -f  Ri  —0  (35) 


*it  = 


Zi  -|-  Ri 


1  + 


Zi  -|-  Ri 


Zi 


Z~i 


(36) 


lit  =  — 


(Z2  -|-  Ri) 


1  + 


(  Z,  -I-  i?i  — 


Zi  Ri 


(37) 


^■-1; 


The  equations  for  the  reflected  waves  are  not  given  for  the 
reason  that  they  are  even  more  involved  than  those  for  the  trans¬ 
mitted  waves.  In  actual  calculations,  if  the  magnitudes  of  the 
reflected  waves  are  desired,  they  may  be  obtained  from  equations 
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(30),  (31),  (32)  and  (7)  by  inserting  the  values  derived  from 
equations  (34)  to  (37)  inclusive. 

In  equation  (34)  the  conductor  resistances  enter  only  when 
added  to  surge  impedances.  From  a  comparison  of  the  magni¬ 
tudes  of  the  conductor  resistances  and  the  surge  impedances,  as 
found  in  practice,  typical  values  of  which  are  given  below,  it  is 
evident  that,  when  a  conducting  material  is  used  as  ground  wire, 
the  resistances  of  the  conductors,  over  distances  of  the  order  of 
a  span  length,  have  a  negligible  effect  on  the  magnitude  of  the 
transmitted  voltage  on  the^  line  conductor.  Also  the  voltage 
remaining  on  the  ground  wire  due  to  its  own  resistance  is  neg¬ 
ligible. 

Effect  of  Attenuation 

In  a  discussion  of  the  effect  of  series  resistance  on 
a  traveling  wave  the  attenuation  factor  should  be  con¬ 
sidered.  A  wave  is  attenuated,  as  it  travels  along  a  line, 
by  the  losses  due  to  the  surge  current  passing  through 
the  resistance  of  the  circuit.  The  circuit  involved,  how'- 
ever,  is  not  simply  the  conductors.  Corresponding  to 


is  above  the  corona  point.  Ground  wires,  by  reducing 
the  spacing  of  the  conductors  to  the  return  circuit,  in¬ 
crease  the  corona  losses.  The  percentage  increase  in  this 
loss,  also,  is  greater  than  the  percentage  increase  in  the 
surge  energy  due  to  ground  wires.  The  result  is  that, 
considering  both  resistance  and  leakage,  the  attenuation 
factor  of  a  line  is  considerably  increased  by  the  presence 
of  ground  wires. 

Case  IV — Reflections  Where  the  Ground  Wire  Is  Disconnected. 

Of  particular  importance  are  the  voltages  on  a  line  conductor 
beyond  a  point  where  a  ground  wire  ends.  In  many  cases  it  has 
been  the  practice  to  end  the  ground  wire  at  the  first  tower  from 
a  station  and  bring  the  conductors  into  the  substation  structure 
without  the  ground  wire.  This  condition  is  shown  in  Fig.  2B. 
Zero  ground  resistance  will  be  assumed.  The  equations  for  the 
incoming  waves  are  the  same  as  those  previously  given ;  that  is, 
equations  (1)  to  (4).  Since,  in  this  case,  there  are  no  trans¬ 
mitted  waves  on  the  ground  wire,  there  are  only  six  unknown 
quantities,  J'lr,  Vir,  iir,  '»r.  Vif  and  hf.  Five  of  the  necessary 


yx> 


nVit 


hr 

h- 

ho 

Wave  With  Series  Resistance  Included 


- 1 

®  Line  and  Ground  Wire  With  Ground  Wire  Discontinued 


viEZl 


M»'lt 


iir 


C  Wive  With  Discontinued  GroundVfine.Inrtwl  Wave  Full  \bluc 


-=^0  -tL\. 


hr 


P  Wave  With  Discontinued  Ground  Wire, Initial  Wave  Reduced  \falue 


f 

j 

•-I 


J 


"a 


'7777777777?:r7777777777777Z7m'm. 

F 

Typical  770  Kv.  and  33  Kv.  Transmission  Arrangemenli 


Fig.  2 — Attenuation  affects  conditions  involving  traveling  waves 


the  surge  current  in  the  conductor  there  is  a  similar 
current  of  opjxisite  sign  in  the  earth,  which  flow's  in  the 
path  represented  by  the  image  of  the  conductor  and  also 
in  any  grounded  conductors  near  by.  The  complete 
circuit,  therefore,  includes  this  return  circuit.  In  com¬ 
paring  the  attenuation  of  a  w'ave  on  a  transmission  line 
provided  w'ith  ground  w'ires  with  that  on  a  line  not  so 
provided  it  is  necessary  to  include  a  consideration  of  the 
current  in  the  earth  and  ground  w’ires.  The  presence  of 
ground  wires  reduces  the  effective  surge  impedance, 
which  increases  the  current  in  the  line  conductors  for  a 
given  voltage.  This  higher  current,  of  course,  increases 
the  losses.  Furthermore,  in  the  presence  of  ground  wires 
part  of  the  return  current  is  forced  to  flow  in  the  ground 
wires,  which,  although  reducing  the  surge  impedance, 
has  the  effect  of  increasing  the  virtual  resistance  of  the 
earth  circuit.  This  still  further  increases  the  losses. 
Although,  with  a  given  voltage,  the  energy  of  a  surge  on 
a  line  equipped  with  ground  wires  is  greater  than  that 
on  a  line  not  equipped  with  ground  wires,  the  losses  are 
a  much  greater  percentage  of  this  energy,  so  the  attenua¬ 
tion  is  correspondingly  more  rapid. 

rhe  attenuation  factor  of  a  line  depends  not  only  upon 
the  resistance  of  the  circuit,  but  also  upon  all  leakage 
paths,  which  include  corona'  when  the  voltage  of  the  surge 


equations  are  the  same  as  equations  (7)  to  (11)  inclusive.  The 
remaining  equation  is : 

Pit  —  (38) 

These  equations  yield  the  following : 


P  10 -  y  P  M 

Vit  = - (39) 


.  _  2(Z,Z2  — . 

***-  2Z.Z2  — 2-' 

(40) 

r  10  — 

2Z,Z2  , 

^  * 

(41) 

2Z.Z,-2’’“ 

(42) 

Vir  —  —  (  JO 

2Z.2 

hr  —  lao  -{=  ~>y 

(43) 

The  nature  of  these  reflections  is  shown  in  Fig.  2C  and  Fig.  2D 
for  conditions  with  full  voltage  on  the  ground  wire,  as  where  the 
surge  originated  in  the  adjacent  span,  and  with  zero  voltage  on 
the  ground  wire,  as  where  the  surge  originated  at  some  distance 
away,  respectively. 

Examples  of  Grovxd  Wire  Action 

To  convey  a  quantitative  idea  of  the  amount  the  traveling 
waves  are  influenced  by  the  various  conditions,  the  foregoing 
equations  will  be  applied  to  two  typical  examples.  These 
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examples  will  be :  ( 1 )  A  three-phase,  horizontally  spaced,  220-kv. 
line  with  two  ground  wires  and  (2)  a  three-phase,  triangularly 
spaced,  33-kv.  line  with  one  ground  wire.  The  configuratiwis  of 
the  two  lines  are  shown  in  Fig.  2E  and  F. 

Considering  the  three  conductors  in  parallel  and  the  ground 
wires  in  parallel,  the  constants  of  the  220-kv.  line  are : 

Z,  =  226  ohms 

Z^  =  323  ohms  ^ 

5  =  1 18  ohms 

ri  per  1,000  ft.  =  0.0097  ohms 
r»per  1,000  ft.  (aluminum)  =  0.053  ohms 
r»  per  1,0(X)  ft.  (iron)  =  0.150  ohms 
Considered  in  the  same  way,  the  constants  of  the  33-kv.  line 
are : 

Z,  =  285  ohms 
Z»  =  502  ohms 
s  =  190  ohms 
rj  per  500  ft.  =  0.0088  ohms 
r*  =  per  500  ft.  (aluminum)  =  0.105  ohms 
r*  per  500  ft.  (iron)  =  0.265  ohms 


Case  / — Ground  Wire  with  Perfect  Grounds. 

It  will  be  assumed  that  Vio  and  Vm  are  initially  in  proportion 
to  the  respective  heights  of  the  conductors  (1)  and  (2)  above 
ground.  Assuming  zero  resistance  conductors  on  the  220-kv.  line, 
the  transmitted  voltage  on  the  line  conductors  will  be : 


V 


On  the  33-kv.  line  the  transmitted  voltage  will  be : 


As  pointed  out  above,  in  this  case  there  is  no  further  reduction 
at  subsequent  towers. 


Case  II — Ground  Wire  with  Resistance  in  Grounds. 

With  the  same  assumption  as  above,  but  with  5  ohms  resistance 
in  the  ground  connection,  on  the  220-kv.  line : 


F„  =  (: 


118 


323  +  10 


85 

75 


)  F..= 


=  0.598Fio 


y»t  = 


10 

323  -f  10 


=  0.030F*, 


On  the  33-kv.  line  with  5  ohms  grounding  resistance ; 

Ptt  =  0.599F.O  V2t  =  0.019F2O 

All  of  the  above  values  are  nearly  the  same  as  those  with  zero 
ground  resistance.  If  50  ohms  grounding  resistance  is  assumed 
on  the  220-kv.  line : 

Vtt  =  0.f)84F,«  Pit  =  0.236^20 

The  voltages  transmitted  at  the  second  tower  are : 

=  0.618F,.  P2t  =  0.056F2O 

With  50  ohms  grounding  resistance  on  the  33-kv.  line: 

F.t  =  0.6591’..  P2t  =  O.I66F20 

At  the  second  tower  : 

=  0.607F,.  =  0.027^2. 

It  is  seen  that  even  with  a  grounding  resistance  of  50  ohms  per 
tower,  the  voltages  at  the  second  tower  approach  those  of  the 
I)erfectly  grounded  case.  Hence,  any  reasonable  value  of  footing 
resistance  is  satisfactory  from  this  viewpoint,  and  the  wave  is  not 
influenced  after  passing  the  first  few  towers. 

Case  III — Ground  IVire  and  Lin^  Conductors  with  Resistance 
Included. 

Applying  equation  (35)  to  the  220-kv.  line,  with  aluminum 
ground  wires,  shows  that  beyond  the  first  tower : 

l\t  =  0.00008^2. 

This  indicates  that  the  effect  of  conductor  resistance,  where  a 
conducting  material  is  used,  is  negligible. 

The  resistance  of  a  steel  wire  to  a  steep  front  traveling  wave 
is  difficult  to  determine,  but  it  is  known  to  be  many  times  the 
direct-current  resistance.  Assuming  a  value  of  100  times  the 
direct-current  resistance  for  the  steel  ground  wire,  or  15  ohms 
per  span  on  the  220-kv.  line,  the  voltages  on  that  line  will  be, 
according  to  equations  (34)  and  (35)  : 

r„=0.5QQF,o 

which  is  to  be  compared  with  0.586Fi»  for  the  zero  resistance 
case.  And : 

F2»  =  O.OIOF2. 

.\t  the  second  tower  there  is  negligible  change. 

On  the  33-kv.  line  with  a  ground  wire  resistance  of  26.5  ohms 
per  span,  or  100  times  the  direct-current  resistance,  the  trans¬ 
mitted  voltages  will  be : 

I'u  =  0.598F,. 

compared  with  0.592Fio  for  the  zero  resistance  case.  And: 

=  0.024F,. 

These  results  indicate  that,  from  the  standpoint  of  its  effect 
on  the  transmitted  voltages  on  the  line  conductors,  the  resistance 
of  the  ground  wire,  within  reasonable  limits,  has  negligible  effect. 


However,  the  resistance  of  iron  to  steep  front  waves  may  some¬ 
times  be  much  greater  than  100  times  the  direct-current  resistance, 
and  it  is  desirable  that  a  ground  wire  have  an  outside  layer  of 
aluminum  or  copper. 


Case  IV — Reflections  Where  the  Ground  Wire  Is  Disconnected. 

The  influence  of  discontinuing  the  ground  wire  on  the  voltage 
of  the  traveling  wave  on  the  line  conductors  should  be  considered 
under  two  conditions :  First,  where  the  surge  originates  in  the 
last  span  having  a  ground  wire,  and  therefore  the  voltage  on  the 
ground  wire  is  in  proportion  to  its  height  and,  second,  where 
the  wave  is  advancing  with  zero  voltage  on  the  ground  wire,  the 
ground  wire  voltage  having  been  reduced  at  previous  towers. 

Considering,  first,  the  condition  with  full  voltage  on  the  ground 
wire,  the  transmitted  voltage  on  the  220-kv.  line  will  be : 


Vu 


(- 


m  ^ 

323  ^  75 


118“ 

2  X  323  X  226.5 


0.648F,. 


as  compared  with  0.586r'^io  where  the  ground  wire  is  continuous. 
On  the  33-kv.  line  the  transmitted  voltage  will  be : 

Vtt  =  0.677  F,„ 

as  compared  with  0.592Fio  where  the  ground  wire  is  continued. 

With  the  other  condition ;  that  is,  when  the  oncoming  voltage 
on  the  ground  wire  is  zero : 

v^t  = - — - =  1.09F20 

118“ 

^  “  2  X  323  X  226.5 


and  on  the  33-kv.  line : 

F.,  =  1.14F,. 

Since  the  voltages  transmitted  are  the  voltages  impressed  on 
the  station,  and  since  the  expense  involved  is  usually  nominal,  the 
ground  wires  should  always  be  continued  into  the  substation 
structure,  and  it  is  usually  advisable  to  increase  the  number  of 
ground  wires  for  the  last  few  thousand  feet  into  stations. 


Cable  Tags  Used  at  Worcester 


S  0  SE.CONOARY 
£20,  OR  550'' 


5CC. 


ATTACH  THia  TAO  TO 
ANY  CABUE  THAT  IS 
BURNED  OUT 


2-WIRE. 


positive-negative  incaN-  -a  AMR  arc 
S6AMP  LUMINOUS  ARC  DECENT 


NOTEr-AHOLE  (<KPPX  IfcOAN^ PUNCHED  IN  THE  BOTTOM  OF  ANY 
TAG  INDICATES  THAT  THE  CABLE  TO  WHICH  THE 
TAG  15  attached  is  SPARE. 


SCHEDULE  of  cable  tags  used  by  the  Worcester 
Electric  Light  Company  is  shown  in  the  accompanying 
illustration.  All  cables  are  tagged  on  entering  or  leaving 
manholes,  at  the  tops  of  standpipes  and  fiber  pipe  risers 
and  at  points  of  building  entry.  Various  types  of  circuit 
are  indicated  by  the  tag  shapes  shown,  the  tags  being  of 
sheet  brass,  not  less  than  0.05  in.  thick,  of  the  dimen¬ 
sions  standardized  and  attached  to  cables  by  No.  14 
copper  wire. 
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Selecting  Motor-Generator 
Characteristics 

By  Wellen  H,  Colburn’^ 


The  use  of  motor-generator  charging  sets  with  sta¬ 
tion  control  batteries  under  “floating”  conditions  has 
necessitated  more  careful  consideration  of  their  char¬ 
acteristics  than  formerly.  Attention  was  called  to  this 
by  damage  done  to  batteries  in  automatic  and  unattended 
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stations.  This  damage  resulted  from  prolonged  over¬ 
charging  arising  from  the  instability  at  low  voltage  and 
light  load  of  compound-wound  machines  of  size  to  give 
“normal”  and  “gassing”  charges.  To  overcome  this 
difficulty  small  shunt  generators  have  been  in  some  in¬ 
stances  adopted  of  capacity  only  sufficient  to  carry  the 
station  indicating  lamp  and  other  switchboard  load  and 
provide  a  trickle  charge  to  the  battery.  This,  it  is 
claimed,  maintains  the  battery  charge  under  all  condi¬ 
tions  of  control  operation  and  prevents  damage  from 
overcharging. 

In  larger  stations,  where  there  are  many  switch  opera¬ 
tions  and  emergency  lighting  and  special  service  are  taken 
from  the  battery,  or  where  other  operating  requirements 
dictate,  it  is  still  customary  to  use  a  set  capable  of  giving 
the  battery  as  near  a  normal  charge  as  possible  without 
having  the  set  unstable.  Formerly  a  voltage  sufficient  to 
supply  a  “gassing  charge”  was  considered  requisite.  This 
was  about  170  volts  for  a  60-cell  battery  and  resulted  in 
a  machine  which  at  floating  voltage  was  so  far  down  the 
magnetization  curve  as  to  be  very  unstable.  Experience 
now  indicates  that  a  maximum  voltage  of  140  is  ample 
and  provides  a  steadier  machine. 

The  60-cell  floating  voltage  usually  ranges  between 
126  to  132,  corresponding  to  cell  voltages  of  2,1  to  2.2. 
Under  conditions  of  complete  discharge  to  1.75  volts  per 
cell,  a  minimum  voltage  of  105  is  met.  Thus  the  useful 
range  of  the  charger  is  comprehended  within  35  volts  or 
less.  It  n'eed  have  a  minimum  not  less  than  105  or  a 
maximum  greater  than  140,  and  to  permit  close  control  of 
charging  rate  should  have  small  voltage  steps,  1  volt  or 
less,  ])articularly  in  the  floating  range,  which  is  very  light 

*Elcctrical  engineer  with  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston,  Mass. 


load.  This  requires  nothing  special  in  the  design  of  the 
generator,  but  only  proper  selection  of  the  rheostat.  A 
vernier  rheostat  will  provide  this,  but  requires  multiple 
adjustment  for  each  setting. 

A  recent  installation  of  a  compound-wound  battery¬ 
charging  set  indicated  the  importance  of  such  selection. 
The  specification  called  for  maximum  full-load  voltage 
of  140  and  ojTerating  “floating”  cell  with  a  60-cell  storage 
battery.  The  indicating  lamp  load  was  given.  Reports 
after  installation  indicated  difficulty  in  holding  or  setting 
the  machine  a£  the  predetermined  floating  voltage  of  130 
because  the  rheostat  steps  were  too  broad.  Therefore, 
no-load  and  full-load  magnetization  curves  were  run  using 
rheostat  points  rather  than  field  current  for  abscissas. 
The  conventional  magnetization  curves  were  plotted  to 
make  sure  that  the  characteristics  of  the  machine  were 
not  peculiar. 

Rheostat  Steps  Unsuitable 

The  rheostat  face  plate  had  no  definite  steps,  but  was 
divided  into  twelve  equal  divisions.  Accordingly,  on  the 
no-load  run  the  handle  was  turned  carefully  until  a  change 
in  voltage  was  noted,  that  point  considered  a  step  and  a 
mark  placed  on  the  dial  to  show  its  position.  These 
settings  were  duplicated  for  full  load  and  the  curves 
obtained.  Similar  tests  as  a  shunt  machine  indicated  the 
unsuitability  of  that  operation. 

Both  the  no-load  and  the  full-load  curves  show  the 
rheostat  furnished  to  be  the  cause  of  the  machine’s  fad- 
ure  to  meet  the  specifications  and  with  the  field  current 
curves  indicate  why.  About  half  the  lower  and  nearly 
as  much  of  the  upper  end  of  the  rheostat  is  useless,  while 
in  the  operating  range  there  is  almost  no  control  of  volt- 
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age.  This  is  because  the  rate  of  rise  of  the  field  current 
cannot  be  governed  by  the  few  steps  left  in  this  critical 
range  of  the  machine  at  or  below  the  knee  of  the  mag¬ 
netization  curve. 

Consideration  of  the  conventional  magnetization  curves 
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shows  that  this  machine  had  too  high  a  maximum  voltage, 
i.e.,  was  working  too  low  on  the  magnetization  curve.  It 
also  indicates  what  limits  of  field  circuit  resistance,  indi¬ 
cated  therein,  would  make  it  perform  satisfactorily.  Con¬ 
sequently,  a  new  rheostat  of  83  ohms  resistance  with 
finer  adjustments,  together  with  a  fixed  resistor  of  15 
ohms,  was  substituted  by  the  manufacturer  for  that  fur¬ 
nished  with  the  machine.  This  resulted  in  a  fine  adjust¬ 
ment  of  voltage  over  the  oj^erating  range  which  has 
proved  satisfactory. 


Time-Saving  Charts  Facilitate 
Use  of  Calculating  Table 

By  Raymond  C.  R.  Schulze 
Public  Scn>icc  Electric  &  Gas  Company 

CERTAIN  calculations  are  necessary  in  order  to  make 
a  set-up  on  a  short-circuit  calculating  table,  such  as 
is  used  by  the  Public  Service  Electric  &  Gas  Company  for 
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for  use  in  simplifying  oper¬ 
ation  of  short-circuit  calcu¬ 
lating  table 
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Grouped  Meters  Simplify  Installation 


system  determinations.  Also,  it  is  sometimes  desirable  to 
convert  current  readings  into  actual  amperes  while  using 
the  table,  especially  if  possible  future  changes  in  the 
system  layout  are  being  considered.  In  order  to  sim¬ 
plify  these  calculations  the  accompanying  charts  were 
developed.  Slide  rule  accuracy  is  not  always  obtainable, 
but  they  will  be  found  quite  useful  where  an  approxi¬ 
mately  correct  answer  is  sufficient,  as  in  a  preliminary 
analysis  of  the  data. 

The  chart  of  Fig.  1  is  based  on  the  formula 

^ _  100  •  ftt  •  ^  M  « 

C  =  - H - -y  or  C'Ef  =  100  •»«•£„ 

where  C  =  factor  by  which  to  multiply  the  amperes  read  on  the 
table  ammeter,  in  order  to  obtain  the  actual  amperes. 

100  =  ohms  per  unit  of  resistance  (or  per  “per  cent”)  of  this 
particular  table. 

m  =  factor  to  convert  actual  ohms  to  rheostat  setting. 

En  =  volts  to  neutral,  on  which  reactances  were  calculated. 

Et  =  direct  current  voltage  of  generator  supplying  the  table. 

The  values  100,  m,  and  En  are  known.  Whenever  pos¬ 
sible,  C  should  be  made  some  even  figure,  such  as  100,- 
000,  so  as  to  eliminate  or  simplify  the  slide  rule  work 
after  the  readings  have  been  taken.  The  chart  of  Fig. 
4  allows  Et  and  C  to  be  easily  determined. 

A  quick  way  to  convert  “table  amperes”  into  actual 
short-circuit  amperes  and  then  into  kilovolt-amperes  is 
provided  by  Fig.  2.  It  can  also  be  drawn  to  convert 
“table  amperes”  into  kilovolt  amperes  directly.  Rather 
that  attempt  to  make  this  chart  direct  reading,  the  scales 
have  been  spread  out  as  much  as  possible  in  order  to 
improve  the  accuracy.  The  location  of  the  decimal  point 
can  be  easily  determined  otherwise.  The  per  cent  react¬ 
ance  to  the  fault  when  the  total  generating  capacity  in 
service  and  the  short-circuit  kilovolt-amperes  are  known 
is  obtainable  by  means  of  Fig.  3. 

The  curves  of  Fig.  4  show  the  percentage  of  fault 
current  that  remains  after  certain  time  intervals,  for 
various  per  cent  reactances  to  the  point  of  short  circuit. 
For  a  more  detailed  discussion  of  the  time-delay  correc¬ 
tion  factor  see  “Calculation  of  Short-Circuit  Currents,” 
by  Raymond  C.  R.  Schulze,  Electrical  World,  Aug. 
14,  1926.  A  multiplying  chart,  illustrated  in  Fig.  5,  allows 
the  multiplication  of  the  short-circuit  kilovolt-ampere  as 
found  on  the  table,  by  the  time-delay  correction  factor, 
without  the  use  of  a  slide  rule. 

Use  of  Charts 

Suppose  it  is  desired  to  study  the  26,400-volt  system 
(15.220  volts  to  neutral)  and  the  factor  m  is  25  in  the 
equation  for  Fig.  1.  Placing  a  straight  edge  across  in 
and  En  of  Fig.  1  gives  their  product  as  38.1  and  rotating 
the  straight  edge  about  this  point  gives  values  of  Et 
=  95.2  and  C  =  400,000  as  the  best  combination  for  this 
set-up. 

To  convert  a  table  current  of  0.080  amp.  into  actual 
amperes  and  kilowatt-amperes  place  a  straight  edge  across 
Fig.  2  from  8  on  the  “Table  Amperes”  scale  to  4  on  the 
‘C”  scale  giving  the  actual  amperes  as  32,000 ;  then  read¬ 
ing  from  “32”  actual  amperes  to  45,6^  on  the  3.En 
scale  results  in  an  approximate  figure  of  1,460,000  kva. 
for  this  quantity. 

Knowing  the  connected  generator  capacity  to  be  500,- 
000  kva.,  we  can  get  the  per  cent  reactance  to  the  fault 
from  Fig.  3  (34.3  per  cent),  the  correction  factor  for 
one  second  from  Fig.  4  (0.62),  and  the  fault  kilovolt¬ 
amperes  after  one  second  is  the  product  of  the  original 
'^alue  (1,460,000  kva.)  and  the  correction  factor  (0.62), 
or  905,000  kva.,  as  shown  on  Fig.  5. 
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IN  MANY  parts  of  the  country  ganged  or  grouped 
meter  installations  are  being  used  to  serve  apartment 
houses  and  commercial  or  office  buildings.  By  doing  this 
and  employing  steel-clad  cut-out  boxes,  metal  troughs 
and  terminal  covers  the  installation  can  be  greatly  ex¬ 
pedited,  particularly  when  the  frame  supports  are  made 
up  and  drilled  for  mounting  before  installation.  In 
many  cases  the  building  contractor  installs  the  frames, 
cut-out  boxes  and  bus  troughs,  leaving  only  the  meter 
to  be  mounted  by  the  utility  .company.  This  is  merely 
one  of  the  advantages,  others  being  accessibility  for 
reading  and  testing  of  meters  and  less  likelihood  of 
tampering  with  circuits. 


Stations  Paralleled  Through 
Substation  Feeders 


Inftr-connecfton 
with  Water 
&  Power  Co. 


i  iGoulct  Street  / 

\  Generating  X 

/nomberon 

^^\IOS,OOOKw. /lines  indicate 
X  number  of 
- '  circuits 


-Westport 
Generating  Station 
—^IhSfiOO  Kw. 


ANOTHER  example  of  loose  coupling  of  generating 
Tv  stations  exists  at  Baltimore,  where  the  Westport 
and  (jould  Street  stations  of  270,C)00-kw.  total  capacity 
are  tied  together  only  through  the  feeds  to  substations. 
The  numbers  on  the  lines  indicate  the  number  of  feeders 
involved. 
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Relation  Between  Loss  and 
Load  Factors 


By  Richard  C.  Powell 
Pacific  Gas  &  Electric  Company,  San  Francisco,  Calif. 


Results  of  a  study  published  in  the  Electrical 
World  for  July  14,  1928,  page  59,  by  Messrs. 
Buller  and  Woodrow,  in  an  article  entitled  “Load 
Factor-Equivalent  Hour  Values  Compared”  are  along  the 
line  of  a  similar  study  made  by  the  author  some  fifteen 
years  ago.  The  results  of  this  investigation  are  shown 
by  the  accompanying  curves,  and  it  is  interesting  and 
should  be  of  value  to  any  one  studying  this  subject  to 

note  that  the  results 
are  in  remarkable 
agreement.  Values 
calculated  with  the 
formula  given  by 
Messrs.  Buller  and 
Woodrow  plot  al¬ 
most  exactly  on  the 
curve  “Loss  Factor.” 

The  author’s  val¬ 
ues  were  obtained 
f  r  o  m  a  number  of 
loads  varying  from  5 
to  75  per  cent  load 
factor  and  were 
easily  secured  with  a 
planimeter  and  a 
special  chart  on 
.  which  the  ordinates  were  plotted  to  a  scale  of  squares, 
and  the  axis  of  abscissas  was  divided  into  24  parts,  just 
as  for  an  ordinary  load  curve.  Two  men  working  to¬ 
gether,  one  reading  off  the  hourly  loads  from  a  curve  or 
station  report  sheet  and  the  other  running  the  planimeter 
over  the  special  chart,  could  obtain  values  from  a  num¬ 
ber  of  loads  in  a  very  short  time. 

Data  on  circuits  and  rapidly  fluctuating  loads  were  also 
obtained  by  means  of  an  /“  hour  meter.  This  was  a 
watt-hour  meter  remodeled  with  current  coils  only  so 
that  the  readings  were  proportional  to  the  squares  of  the 
currents. 

In  addition  to  the  “Loss  Factor,”  two  other  curves  are 
shown,  viz, :  “Loss  Coefficient”  and  “  \/Loss  Factor.” 
The  curve  “  \/Loss  Factor”  needs  no  explanation,  as 
it  is  simply  the  ratio  (Effective  Heating  Amjieres)/(Peak 
Ann)eres).  'J'he  “Loss  Coefficient”  has  been  found  very 
useful  and  is  defined  as  the  ratio  (Per  cent  annual  kilo¬ 
watt-hour  loss)/ (Per  cent  jjeak  kilowatt  loss).  That  is, 
to  obtain  tbe  per  cent  of  kilowatt-hours  lost  per  year 
multijily  the  jier  cent  kilowatt  loss  at  the  time  of  the 
ix?ak  by  the  “Loss  Coefficient.”  The  kilowatt  loss  is  the 
value  usually  given  in  connection  with  circuits,  gene¬ 
rators,  transformers,  etc.,  and  it  is  often  desirable 
to  know  for  a  given  load  factor  tbe  per  cent  of 
kilowatt-hours  lost.  As  ]X)inted  out  by  Messrs.  Buller 
and  Woodrow,  this,  of  course,  applies  only  to  that 
l^art  of  the  losses  which  varies  as  the  square  of  the 
current. 

The  “Loss  Coefficient”  is  also  equal  to  the  ratio  (Loss 
Factor)/ (Load  Factor),  since 

“Loss  Coefficient”  =  (Per  cent  kilowatt-hour  loss)/ 
(Per  cent  i)eak  kilowatt  loss) 

_  (Loss  Factor)  X  (Peak  Loss)  X  8,760 _ Peak  Loss 

(Load  Factor)  X  Peak  X  8,760  Peak 


Load  Factor,  Fter  C«nt 

Relation  betzveen  load  factor 


and  PR  losses 


For  example,  a  line  with  a  copper  loss  of  10  per  cent 
of  the  delivered  peak  with  a  40  per  cent  load  factor  will 
have  an  annual  kilowatt-hour  loss  of  6.1  per  cent  of  the 
delivered  kilowatt-hours ;  with  a  20  per  cent  load  factor 
this  will  be  4.8  per  cent,  and  with  5  per  cent  load  factor 
3.3  per  cent. 


It  will  be  found  that  the  “a/Loss  .Factor”  curve  is  a 
straight  line  between  20  and  100  per  cent  load  factors 
and  the  arc  of  a  circle  between  0  and  20  per  cent. 

To  illustrate  use  of  the  curves,  assume  a  line  having  a 
resistance  of  one  ohm  and  carrying  100  amp.  with  a  load 
factor  of  40  per  cent.  The  peak  loss  is  then  10  kw. 
The  equivalent  average  or  constant  current  which  will 
produce  the  same  annual  loss  is  the  V^^ss  factor  X  the 
current.  From  the  curve  the  \/loss  factor  is  0.48 
and  this  times  100  =  48  amp.  The  annual  loss  is 

482  X  1  X  g  760 


1,000 


=  20,200  kw.-hr.  The  same  results 


are  obtained  with  less  calculation  by  taking  the  loss  fac¬ 
tor  from  the  lower  curve  and  multiplying  by  the 
peak  loss  and  the  number  of  hours  in  a  year,  the 

0.023  X  10  X  8.760 


1,000 


=  20,200  kw.-hr. 


Water  Delivery  of  7-Ton  Section 
of  New  Hell  Gate  Turbine 


The  section  shown  above  and  other  parts  of  the 
160,000-kw.  turbo-generator  received  recently  by  the 
United  Electric  Light  &  Power  Company  from  the 
American  Brown  Boveri  Corporation  were  unloaded 
from  the  ship  which  transported  it  to  New  York  harlwr 
by  a  barge  crane.  The  barge  then  conveyed  the  equip¬ 
ment  up  the  East  River  to  the  Hell  Gate  station,  where 
the  crates  were  unloaded  directly  at  the  station,  dhe 
heaviest  piece  weighed  about  60  tons  and  the  shipping 
weight  of  the  entire  unit  was  1,300  tons. 
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Outdoor 
starting  and 
running  oil 
breakers  and 
buses  and 
transformer  bank 
for  50,000-fci;a. 
synchronous 
condenser 


Lighthipe  220-Kv.  Substation 

Southern  California  Edison  Company  establishes  important  steam 
and  hydro  power  distribution  point.  Sectionalized  bus 
reduces  breaker  duty  and  adds  to  flexibility 

By  R.  B.  Pollock 

Department  of  Engineering,  Southern  California  Edison  Company,  Los  Angeles 


TO  PROVIDE  additional  switching  facilities  neces¬ 
sitated  by  increase  in  load  and  generating  capacity, 
the  Southern  California  Edison  Company  recently 
constructed  a  new  220/66-kv.  transmission  substation. 
It  is  known  as  the  Lighthipe  substation,  being  so  named 
in  honor  of  the  late  J.  A.  Lighthipe,  formerly  chief  elec¬ 
trical  engineer  of  the  company.  Generating  capacity  on 
the  Edison  system  is  being  increased  this  year  by  the 
addition  of  a  new  hydro  plant  at  Big  Creek  of  90,000 
kva.,  a  second  unit  at  Big  Creek  No.  8  of  35,000  kva. 
and  a  new  steam  plant  at  Long  Beach  of  100,000  kva. 
Lighthipe  was  built  to  serve  as  a  distribution  point  for  this 
power.  The  new  hydro  plant  will  be  known  as  Big 
Creek  No.  2- A  and  the  new  steam  plant  as  Long  Beach 
No.  3. 

Lighthipe  substation  is  about  9  miles  north  of  Long 
Beach,  Calif.,  midway  between  the  new  Long  Beach 
steam  plant  No.  3  and  Laguna  Bell  220-kv.  substation. 
The  location  and  interconnections  in  the  220-kv.  and 
66-kv.  networks  make  Lighthipe  one  of  the  largest  and 
most  important  substations  on  the  system.  Lighthipe  can 
he  fed  by  two  220-kv.  circuits  from  the  new  Long  Beach 
steam  plant  No.  3  and  also  by  two  220-kv.  circuits  from 
Laguna  Bell  substation,  which  is  tied  in  with  the  Big 
Creek  hydro-electric  plants  and  220-kv.  transmission 
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system.  Six  66-kv.  circuits  connect  Lighthipe  with  the 
old  Long  Beach  steam  plants  No.  1  and  No.  2.  These 
connections  provide  for  utilizing  either  steam  or  hydro 
power  as  desired. 

If  all  of  this  power  were  fed  into  one  common  66-kv. 
bus,  larger  oil  circuit  breakers  would  be  required  than 
is  considered  economical.  Therefore  the  bus  was 
divided  into  three  sections  with  supply  circuits  feeding 
each  section.  The  load  circuits  are  taken  off  the  end 
sections  so  that  the  diversity  of  load  can  be  taken  care 
of  by  connecting  the  center  section  to  either  end  section. 
In  order  to  further  limit  the  short  circuit  current,  the 
66-kv.  distribution  substations  in  the  district  are  fed  by 
radiating  feeders  from  Lighthipe  and  not  connected  to 
the  other  220-kv.  transmission  substations  such  as 
Laguna  Bell  or  Eagle  Rock. 

At  present  two  75,000-kva.  transformer  banks  provide 
the  necessary  capacity  between  the  incoming  220-kw.  lines 
and  the  66-kv.  bus  and  two  SO.OOO-kva.  synchronous  con¬ 
densers  supply  the  reactive  kilovolt-amperes  for  voltage 
regulation  and  power-factor  correction.  The  ultimate 
plans  call  for  double  the  present  transformer  and  con¬ 
denser  capacity.  The  substation  site  and  rights-of-way 
have  ample  space  for  two  additional  220-kv.  circuits  tO' 
Long  Beach  steam  plant  No.  3,  the  ultimate  capacity  of 
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which  is  800,000  kva,,  and  four  additional  220-kv.  cir¬ 
cuits  to  tie  in  with  probable  future  220-kv.  transmission 
substations.  The  site  is  also  of  sufficient  size  to  accom¬ 
modate  a  bus  structure  to  take  twenty-six  66-kv.  feeders, 
eleven  of  which  are  already  installed. 

Buses  and  Switching 

The  switch  racks  are  located  and  arranged  so  that  a 
maximum  number  of  feeders  can  be  brought  in.  The 
66-kv.  feeders  are  carried  on  multi-circuit  towers  and 
dead-ended  near  the  rack  on  self-supporting  poles.  By 
this  arrangement  a  neat  and  orderly  appearance  is  ob¬ 
tained.  The  present  and  future  transformer  banks  have 


and  taps  are  of  4-in.  wrought-iron  pipe,  supported  by 
stacks  of  five  73-kv.  insulators  on  concrete  posts.  Iron 
pipe  was  chosen  to  reduce  the  number  of  insulating 
supports.  The  oil  circuit  breakers  are  rated  to  carry  600 
amp.  continuously  and  to  interrupt  5,900  amp.  at  220  kv. 
The  disconnecting  switches  are  220  kv.,  600  amp.,  each 
composed  of  three  single-pole  units  mounted  on  a  steel 
structure.  The  switch  blades  are  hinged  at  one  end  and 
open  vertically  upward.  Springs  counterbalance  the 
weight  of  the  blades,  thus  making  it  easy  to  operate  all 
three  poles  by  hand  with  a  single  lever. 

One  of  the  75,000-kva.,  220/66-kv.  transformer  banks 
with  the  66-kv.  bus  and  circuit  dead-end  structure  is  here 


A- 


/'/</.  1 — Plot  plan  of  220-kv.  substaliou  slwzoing  arrangement  of  lines  and  equipment 


l)ccn  assigned  ixTinanent  positions  near  the  center  of  the 
switch  racks,  and  the  feeders  are  installed  near  the  ends, 
where  they  can  lie  interchanged  or  others  added  with 
minimum  difficulty.  Lead-covered  cables,  carried  in  a 
system  of  tunnels  and  fiber  ducts,  are  used  for  controlling 
this  equipment. 

The  220-kv.  switching  equipment,  an  end  view  of  w  hich 
is  shown  in  one  of  the  accompanying  illustrations,  is 
similar  in  design  to  the  Edison  company’s  previous  instal¬ 
lation.  Each  circuit  is  dead-ended  to  the  high  steel 
structure  in  the  center,  then  dropped  vertically  to  a 
branching  point,  each  branch  passing  through  a  dis¬ 
connecting  switch,  an  oil  circuit  breaker  and  another  dis¬ 
connecting  switch  to  a  bus.  This  arrangement  allows 
each  circuit  to  be  energized  from  either  bus,  thus  giving 
flexibility  in  switching  and  permitting  the  apparatus  to 
lie  serviced  without  de-energizing  the  circuit.  The  buses 


illustrated.  A  novel  cooling  system  is  used  on  the  trans¬ 
formers,  Each  transformer  is  provided  with  its  own 
blower,  which  forces  air  along  the  surface  of  the  radi¬ 
ators.  Up  to  about  60  jier  cent  of  the  rated  capacity  of 
the  transformers  no  forced  draft  is  required,  but  with 
a  further  increase  in  load  a  thermostat  automatically 
starts  the  blower.  Each  complete  blower  unit  is  mounted 
on  a  truck  and  can  be  moved  onto  the  transformer  trans¬ 
fer  car  if  desired. 

The  general  design  of  the  66-kv,  switch  rack  is  the 
result  of  a  long  period  of  development  by  Edison  engi¬ 
neers  and  is  similar  to  previous  company  installations, 
but  with  improvements  in  many  of  the  details.  From 
the  accompanying  single-line  diagram  it  will  be  seen  that 
each  circuit  can  be  energized  from  either  or  both  of  the 
two  66-kv,  buses  through  separate  oil  circuit  breakers. 
This  gives  flexibility  in  switching  and  makes  possible 
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220-kv.  bits  and  oil  circuit  breakers  at  Lighthip'c  substation  of  conventional  Edison  design,  using  iron-pipe  bus 
supported  on  pillar-type  insulators  with  no  orwrhead  steel  bus  structure 


servicing  of  most  apparatus  without  de-energizing  the 
circuit.  The  two  buses  are  installed  above  and  between 
the  two  oil  circuit  breakers.  Each  is  connected  through 
a  disconnecting  switch,  and  oil  circuit  breaker  and  another 
disconnecting  switch  to  the  incoming  circuit,  which  is 
dead-ended  to  one  side  of  the  rack.  Air-insulated  cur¬ 
rent  transformers  mounted  on  top  of  the  rack  are  used 
for  metering  the  total  current  in  the  circuit.  An 
inclosed-gap,  auto-valve  lightning,  arrester  is  placed  on 
concrete  piers  beneath  each  feeder.  Disconnecting 
switches  with  grounding  attachments  are  provided  for 
disconnecting  the  arrester  or  grounding  the  circuit.  Two 
potential  transformers  on  each  circuit  supply  the  energy 
for  metering  and  synchronizing.  The  steel  structure  of 
the  rack  is  designed  and  braced  so  that  the  operating 
aisles  are  not  obstructed.  A  large  numljer  of  safety 
screens  are  used  to  prevent  workmen  from  coming  in 
contact  with  a  live  conductor  while  doing  maintenance 
work.  The  space  under  the  circuit  breaker  foundations 
is  used  for  control  cable  tunnels. 


Two  synchronous  condensers  in  the  substation  building 
are  each  capable  of  supplying  50.000  leading  reactive  kva. 
at  13-kv..  zero  power  factor.  Each  condenser  has  its 
own  66/ 13-kv.  transformer  bank  and  is  started  from 
low-voltage  taps  on  the  transformer  secondaries.  The 
transformer  bank,  starting  and  running  oil  circuit  break¬ 
ers  and  buses  are  installed  outdoors  near  the  66-kv.  rack, 
as  illustrated.  The  equipment  for  each  of  the  condensers 
is  separate  but  similar  in  construction.  This  is  the  first 
outdoor  installation  of  large  condenser  switching  equip¬ 
ment  by  the  Edison  company,  as  outdoor,  high-voltage, 
heavy-current-carrying  breakers  have  not  heretofore  lieen 
available.  The  transformer  secondaries  are  connected  to 
the  running  and  starting  buses  on  the  rack.  These  are 
in  turn  connected  to  the  condensers  through  the  running 
and  starting  breakers.  “Kerite”-insulated  cables,  placed 
in  a  tunnel,  carry  power  to  the  condensers  from  the  out¬ 
door  switching  equipment.  The  concrete  structure  on  the 
right-hand  side  of  the  rack  shown  in  the  illustration  is 
an  extension  of  the  tunnel,  into  which  the  power  is  taken 
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Operating  room  and  main  switchboard  for  c  ontrolling  1 50,(XX)-^z/a.  Lighthipe  substation 
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through  entrance  bushings  at  the  top.  There  are  four  front  panels  while  the  relays  and  integrating  instruments 

l,250,(XX)-circ.mil  cables  per  phase  supported  by  maple  are  on  the  rear.  The  auxiliary  and  telephone  switch- 

cleats  which  are  lx)lted  to  the  sides  and  bottom  of  boards  are  at  the  ends  of  the  operating  room,  where  they 

U-shaped  copi^er  brackets  hung  from  the  ceiling  of  the  are  visible  from  the  operator’s  desk.  Station  auxiliaries 

tunnel.  To  the  cleats  an  equilateral  triangular  spacing  is  are  supplied  from  a  single  220-volt  bus  through  air  circuit 

given,  thus  balancing  the  reactance  of  the  phases.  Reac-  breakers  on  the  station  power  switchboard.  This  bus 

tance  of  the  conductors  comjxDsing  each  phase  is  equalized  may  be  fed  from  either  of  two  13, 000/220- volt  trans- 

by  transposing  the  phases  at  regular  intervals  throughout  former  banks,  each  bank  being  connected  to  a  separate 

the  run.  The  ground  conductor  is  placed  in  the  geo-  source  of  power.  These  sources  are  the  two  condenser 

metric  center  of  the  phase  group  to  prevent  inducted  transformer  banks.  Each  station  power  bank  and  its  oil 

currents.  circuit  breaker  is  installed  outdoors  with  the  condenser 


The  condenser  transformers  are  cooled  by  air  jets  switching  equipment.  A  125-volt  storage  battery  sup- 
directed  against  the  radiators  from  an  air  blower  for  each  plies  current  for  the  indicating  lamps  and  for  operating 
bank.  The  condensers  are  cooled  with  air  forced  through  the  oil  circuit  breakers.  A  part  of  the  station  lighting  is 

automatically  connected  to  the  bat- 
_ 220kv.3-phase.5P  cycie  bus  t  4 _  terv  in  casc  of  alternatine-current 


tery  in  case  of  alternating-current 
failure. 

All  circuits,  buses,  transformers 
and  condensers  are  protected  by 
means  of  relays  as  shown  in  the 
accompanying  diagram.  The  two 
220-kv.  circuits  to  Laguna  Bell  are 
protected  against  phase  -  to  -  phase 
faults,  when  both  lines  are  in  service, 
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Fig.  2 — Single-line  circuit 
diagram  for  150,000-kva., 
220/66-kv.  substation 


the  windings  by  the  fan  action  of  the  rotor.  The  warm 
air  passes  through  water-cooled  radiators  in  the  con¬ 
denser  pit  and  returns  to  the  windings.  Recirculation  of 
the  air  in  the  completely  inclosed  system  prevents  the 
accumulation  of  dirt  in  the  machine. 

The  concrete  and  steel  substation  building  consists  of 
a  high  and  a  low  section.  The  high  section  houses  the 
condensers  and  the  lower  portion  contains  the  control  and 
auxiliary  equipment.  There  is  a  lOO-ton  crane  in  the  con¬ 
denser  room  and  a  pit  provides  headroom  for  removing 
the  transformer  cores  from  their  tanks.  The  low  section 
of  the  building  has  tw'o  floors  and  a  basement.  The 
ojierating  room  and  main  switchboards  are  on  the  first 
floor  while  the  station  power  switchboard,  battery  and 
office  are  on  the  second  floor.  The  basement  is  used  as 
a  cable  room  only.  Tunnels  which  carry  the  lead-covered 
control  cables  from  the  outdoor  equipment  terminate  in 
the  basement.  This  makes  a  very  convenient  and  flexible 
arrangement  for  accommodating  the  large  number  of 
cables  terminating  at  the  switchboards. 

The  main  switchboard,  as  illustrated,  is  of  the  inclosed 
benchboard  type  with  front  and  rear  panels.  The  control 
switches  and  indicating  instruments  are  mounted  on  the 


by  balancing  the  phase  currents  of  the  two  lines.  Phase- 
to-ground  protection  is  given  by  balancing  the  residual 
currents.  When  only  one  line  is  in  service,  phase-to-phase 
protection  is  provided  by  the  use  of  directional  power 
relays  and  phase-to-ground  protection  by  directional  re¬ 
sidual  relays.  The  two  220-kv,  circuits  to  Long  Beach 
steam  plant  No.  3  have  similar  protection. 

Each  220-kv.  bus  is  provided  with  bus  dilTerential 
protection,  based  on  the  principle  that  the  sum  of  the 
currents  entering  and  leaving  each  phase  of  the  bus  is 
zero,  except  when  a  fault  occurs  on  the  bus.  The  cur¬ 
rent  transformers  in  each  phase  of  all  circuits  connected 
to  the  bus  have  their  secondaries  paralleled  and  connected 
to  an  over-current  relay.  These  relays  clear  all  of  the 
circuits  tied  to  the  bus.  Energy  for  the  220-kv.  relays  is 
supplied  from  bushing-type  current  transformers  in  the 
oil  circuit  breakers. 

Both  of  the  220/66-kv.  transformer  banks  have  dif¬ 
ferential  current  protection  opening  the  breakers  on  both 
sides  of  the  banks.  The  66-kv.  circuits  feed  the  various 
distribution  substations  in  duplicate  and  are  protected 
by  current  balance  relays  similar  to  the  220-kv.  circuits, 
except  that  when  only  one  of  the  pair  is  in  service  phase- 
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to-phase  protection  is  given  by  over-current  relays  instead 
of  directional  power  relays.  Phase-to-ground  protection 
is  provided  on  the  single  circuits  by  means  of  directional 
residual  relays.  Differential  protection  on  the  66-kv.  bus 
is  similar  to  that  used  on  the  220-kv.  buses,  except  that 
relays  are  provided  for  each  section  of  the  bus  instead  of 
for  the  entire  bus.  The  66-kv.  relays  are  energized  from 
bushing-type  current  transformers. 

The  condensers  and  their  transformers  each  have 
differential  current  protection.  Bushing-type  current 
transformers  in  the  condenser  starting  and  running  break¬ 
ers  are  connected  with  those  in  the  66-kv.  breakers  for 
transformer  protection.  To  avoid  a  high  circulating  cur¬ 
rent  through  the  relays  when  a  condenser  is  being  started, 
there  are  installed  in  the  starting  and  running  breakers 
bushing-type  current  transformers  of  such  ratio  that 
approximately  equal  currents  are  obtained  in  the  current 
transformer  secondaries  on  both  sides  of  the  bank  under 
starting  and  running  conditions.  The  secondaries  of  the 
current  transformers  in  the  starting  and  running  breakers 
are  connected  in  parallel,  but  since  only  one  of  the  break¬ 
ers  is  closed  at  a  time  the  current  is  supplied  from  the 
energized  current  transformers  only.  The  other  set  takes 


a  central  pump  house  to  all  oil  circuit  breakers  and  trans¬ 
formers.  One  line  is  used  to  drain  the  apparatus  and  the 
other  to  return  the  oil  to  the  main,  clean-oil  supply  res¬ 
ervoir  after  filtering. 

Water  is  supplied  from  a  well  and  a  20,000-gal.  storage 
tank  on  the  property.  The  tank  is  on  a  70-ft.  tower  and 
can  be  filled  by  either  a  centrifugal  pump  or  an  air  lift. 
The  condenser  cooling  water  is  treated  in  a  softener  be¬ 
fore  being  supplied  to  the  condenser  cooling  system. 
The  cooling  is  obtained  by  circulating  the  water  through 
surface  coolers  in  the  condenser  pits  and  through  the 
cooling  tower.  The  centrifugal  pump  can  be  used  to  in¬ 
crease  the  pressure  of  the  water  when  used  for  fire 
fighting. 

Reducing  Distribution  Expense 

ISTRIBUTION  department  expense  per  customer 
in  the  nine  divisions  of  the  Ohio  Public  Service 
Company  has  been  materially  reduced  during  the  last 
year  by  economies  in  labor  and  material  expense.  Re¬ 
ductions  amounting  to  as  much  as  $6  per  customer  have 
been  accomplished  in  some  instances,  and  the  over-all 


negligible  current  owing  to  its  high  reactance  when  no 
current  is  flowing  in  its  primaries.  This  arrangement 
makes  a  low  relay  current  setting  possible  and  gives  bet¬ 
ter  protection  than  could  be  obtained  with  the  high  relay 
current  setting  necessary  when  no  correction  is  made  for 
the  starting  current.  The  current  taken  by  the  station 
power  service  is  compensated  for  in  the  transformer  dif¬ 
ferential  circuit.  The  transformer  differential  relays  trip 
the  66-kv.  and  the  condenser  breakers. 

Condenser  protection  is  provided  o>i6jo  - - - p- 

by  use  of  another  set  of  current  trans-  -I  iso - 

formers  in  the  starting  and  running  - 

breakers.  These  current  transformers  f 
are  balanced  against  a  set  of  standard-  ^ 

b  [= - 

type  current  transformers  m  the  con-  ,  \| _ 

denser  neutral  leads.  The  condenser  4  gto  — - 

differential  relays  trip  the  condenser  ao  — A— 
breakers  and  the  solenoid  valve  on  the  |  g  hwic 
COo  fire  extinguisher.  The  CO2  gas  x  I9Z7  i928  i927  1 
is  injected  into  the  condenser  to  pre- 


Distribution  depart¬ 
ment  expense  per 
customer,  twelve 
months  cumulative 
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vent  damage  to  the  windings  by  fire  should  the  fault  be  average  for  the  company  dropped  from  $1175  to  $9.15 
in  the  machine.  The  fire  extinguishing  system  may  also  per  customer.  These  expenses  include  charges  for  labor 
be  set  into  action  by  a  thermostat  in  the  machine  or  by  and  material  used  in  operation  and  maintenance  of  dis- 
remote-control  break-glass  stations  located  at  strategic  tribution  system  but  do  not  include  new  construction  for 


points  throughout  the  plant. 


which  capital  investment  is  made. 


Excess  moisture  in  the  condenser,  due  to  a  leak  in  the 
cooling  coils,  is  shown  by  a  moisture  indicator.  To  give 
the  warning,  advantage  is  taken  of  the  change  in  resist¬ 
ance  of  an  absorption  element  in  the  condenser  pit. 

Excitation  of  the  condensers  is  reduced  during  a  flash- 


The  savings  have  been  effected  largely  by  reason  of 
a  monthly  interchange  of  distribution  expense  data  be¬ 
tween  the  distribution  superintendents  of  the  different 
divisions.  Each  month  the  distribution  department 
expense  per  customer  for  the  last  twelve  months  is  com¬ 


over  on  a  220-kv.  line  by  cutting  resistance  into  the 
exciter-field  circuits.  This  is  done  through  the  operation 
of  relays  energized  by  the  current  in  the  secondaries  of 
current  transformers  in  the  grounded  neutrals  of  the 
220/66-kv.  transformer  banks. 

An  annunciator  on  the  operator’s  desk  gives  a  visual 
and  audible  indication  of  trouble  such  as  the  automatic 
tripping  of  breakers  or  the  overheating  of  the  trans¬ 
formers.  The  desk  also  carries  a  telephone  switchboard 
which  connects  the  operator  with  the  chief  dispatcher 
and  with  other  substations.  The  operator  can  also  com¬ 
municate  with  his  assistants  by  means  of  horns  and  tele¬ 
phones  distributed  throughout  the  station. 

Duplicate  pipe  lines  for  handling  the  oil  are  run  from 


piled  for  each  division.  These  figures  are  used  to  plot 
a  cumulative  curve  for  each  division  and  the  average 
for  the  company.  A  copy  of  this  curve,  which  is  shown 
here,  goes  to  each  division  for  comparative  purposes. 
Division  superintendents  can  tell  at  a  glance  if  their 
expenses  are  out  of  line  and  take  steps  ♦^o  correct  exces¬ 
sive  expenditures. 

The  savings  have  been  effected  almost  entirely  through 
careful  planning  of  work,  stopping  small  leaks  and  tak¬ 
ing  advantage  of  opportunities  to  economize  on  time 
and  material.  It  will  be  seen  that  there  is  a  very  marked 
downward  trend  in  the  curve  of  distribution  expense  per 
customer  for  all  of  the  divisions,  and  this  is  reflected 
in  the  total  for  the  company. 
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Bus  Stresses 
Under  Short  Circuits 

A  SIMPLE  general  form  for  electromagnetic  force 
during  short  circuits  covering  the  customary  designs 
of  rigid  bus  structures  was  given  in  a  report  compiled  by 
the  Commonwealth  Power  Corporation  of  Michigan  and 
presented  to  a  recent  meeting  of  the  electrical  apparatus 
committee  of  the  Greqt  Lakes  Engineering  Section, 
N.E.L.A.  This  formula  and  a  resume  of  the  manner  of 


buses  h  represents  the  R.M.S.  phase  current  in  one  bus  and  h  the 
R.M.S.  phase  current  in  the  other.  In  a  direct-current  circuit  /, 
and  h  are  equal  and  represent  the  direct-current  short-circuit 
current. 

K  =  Current  decrement  factor  (a.c.  system  only)  usually  taken 
as  0.90. 

L  =  Length  of  conductor  span  (inches). 

M  =  Total  maximum  bending  moment. 

P  =  Factor  covering  the  ratio  between  peak  and  R.M.S.  value 
of  alternating  current,  the  geometrical  arrangement  of  the 
conductors  and  the  shape  of  the  current  wave,  etc. 

s  =  Section  modulus. 

.S'  =  Ratio  of  current  in  one  bus  to  that  in  another  bus. 

W  =  Total  uniformly  distributed  force  per  span  (pounds) 


its  application  are  given  here. 

The  values  derived  from  the  formula  represent  the 
maximum  electromagnetic  forces,  it  being  assumed  that 
the  mechanical  stresses  on  the  conductors  and  on  the 
supports  are  directly  proportional  to  them. 

The  formula  is : 

F  (Electromagnetic  Force)  = 

In  determining  the  factor  P  consideration  has  been 
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The  following  data  are  necessary  for  the  complete  solution  of 
any  given  problem : 

Conductors — Material,  size,  shape,  number  of  conductors  per 
phase,  arrangement  of  conductors,  spacing  between  conductors  in 
one  phase  and  clearance  between  phases. 

Bus — Relative  arrangement  of  phases,  spacing  between  buses, 
span  or  spacing  between  centers  of  supports,  location,  kind  and 
arrangement  of  connections. 

Insulator  Supports — Effective  height,  maximum  allowable 
strength,  stiffness  and  special  arrangements. 

Short-Circuit  Current — Maximum  (present  or  future,  depend¬ 
ing  on  the  problem)  R.M.S.  symmetrical  three-phase  short-circuit 
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given  to  the  phase  relations  of  the  currents  involved,  the 
ratio  between  peak  and  R.M.S.  current  values,  symmet¬ 
rical  versus  maximum  unsymmetrical  short-circuit  cur¬ 
rents  and  the  number  and  geometrical  arrangement  of 
the  current-carrying  conductors.  The  values  shown  on 
the  curves  for  the  factor  P  were  obtained  by  solving 
the  equations  for  the  usual  maximum  conditions. 

The  inertia  and  damping  action  of  the  busbar  insulator 
structure  and  the  current  decrement  all  serve  to  limit  the 
effect  of  any  mechanical  vibration  and  resonance  which 
might  occur.  Therefore,  it  may  be  assumed  that  for 
practical  purposes  the  maximum  stresses  as  given  by  the 
alx>ve  formula  are  reasonable  and  sufficient  to  cover  the 
probability  of  mechanical  resonance. 

Symbols 

The  symbols  used  in  the  formula  and  later  are : 

D  =  Clearance  between  conductors  (inches). 

f  —  Fiber  stress  (taken  as  20,000-lb.  per  square  inch  for 
copper). 

F  =  Maximum  electromagnetic  force  per  conductor  (pounds 
per  foot  of  conductor). 

I  —  R.M.S.  symmetrical  three-phase  short-circuit  current 
(amperes). 

/i  =  I  of  bus  No.  1  or  conductor  No.  1,  etc. 

/s  =  I  of  bus  No.  2  or  conductor  No.  2.  etc. 

With  a  single  three-phase  bus  h  and  /*  are  equal  in  magnitude 
and  represent  the  R.M.S.  current  per  phase.  With  two  parallel 


current.  In  cases  of  a  direct-current  system,  use  maximum  short- 
circuit  current.  The  current  values  should  be  those  which  will 
flow  in  the  particular  bus  sections  considered.  Unusual  operat¬ 
ing  conditions  should  also  be  considered. 

Station  Layout — General  information  as  to  arrangement  of 
buses  in  station,  sources  of  short-circuit  current,  etc. 

Example  of  Calculation 

As  an  illustration,  assume  that  the  bus  arrangement  in  ques¬ 
tion  consists  of  the  following : 

Three  ix3-in.  copper  bars  per  phase.  Phase  clearance  between 
bars,  10  in. 

Bars  arranged  so  that  the  flat  wide  surfaces  for  all  phases 
parallel  (face)  each  other. 

The  maximum  R.M.S.  short-circuit  current  through  these  bars 
is  20,000  amp. 

Required  to  know  the  maximum  allowable  spacing  of  bus 
supports. 

From  curve  a  the  factor  P  is  found  to  be  equal  to  6.2  for  these 
conditions. 

Assume  the  current  decrement  K  =  0.9. 

Substituting  in  the  general  formula : 

P  _  SAXPX  PX  _  5.4  X  (20,000)^  x  6.2  X  (0-9)^ 

“  lOV;  10’  X  10 

=  108  lb.  per  foot. 

The  maximum  allowable  bending  moment,  M,  is  equal  to  the 
product  of  the  maximum  allowable  working  strength  (fiber 
stress),  /,  by  the  section  modulus,  s,  of  the  shape  and  arrange¬ 
ment  of  bars.  The  fiber  stress,  /,  is  given  as  20,000  lb.  and  the 
.section  modulus  s  of  three  J-in.x3-in.  bars  with  faces  parallel  is 
0.0938. 

M  =  fs  =  20,000  X  0.0938  =  1,875  in.-lb. 
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Substituting  in  the  formula  for  a  "beam  fixed  at  each  end" 

„_WL_  (FL)L  ■  t  0-7C  _  (108L)L 

M  _  —  _  1.875  _  ^ - 

12  12 

L  =  50  inches. 

Assuming  a  factor  of  safety  of  1.0,  the  maximum  allowable 
^spacing  of  the  bus  supports  would  be  50  in. 

The  maximum  lateral  stress  on  the  supporting  insulators  in  this 
case  would  be  equal  to : 

SO  * 

F  X  Span  =  108  X  ^  =  450  lb. 

Assuming  that  the  current  is  equally  distributed  in  the  bar,  this 
stress  would  be  applied  at  a  point  1.5  in.  above  the  top  of  the 
insulator  cap.  Considering  a  factor  of  safety  of  2.0,  the  insulator 
must  be  strong  enough  to  withstand  a  stress  of  900  lb.  applied  at 
this  point. 

Any  longitudinal  or  torsional  stresses  which  might  occur  in  this 
case  would  be  very  small  and  need  not  be  considered. 

For  double  busbar  arrangements,  the  same  general  formula 
should  be  used,  but  the  factor  P  should  be  taken  from  curve  b  or 
f.  This  will  give  the  maximum  force  in  pounds  per  foot  length  of 
busbar.  The  rest  of  the  calculations  would  be  similar  to  the  cal¬ 
culations  given  in  the  above  example. 

The  section  moduli  and  beam  formulas  necessary  for  the  solu¬ 
tion  of  problems,  including  tubular  and  solid  rod  buses  and  struc¬ 
tures  in  which  the  bus  section  must  be  regarded  as  other  than  a 
"beam  fixed  at  both  ends,”  may  be  obtained  from  the  “Standard 
Handbook  for  Electrical  Engineers”  or  any  mechanical  engineer’s 
handbook. 

Testing  D.C.  Networks 
with  Fuses  as  Shunts 

By  Harry  B.  Knights 
Electrical  Engineering  Department 
Edison  Electric  Illuminating  Company  of  Boston 

A  METHOD  of  finding  the  direction  and  amount  of 
current  flow  within  reasonable  limits  in  a  direct- 
current  network  has  lately  been  developed  on  the  Boston 
Edison  system,  using  the  fuses  as  uncalibrated  shunts. 
Prior  to  developing  the  method  as  a  standard  field  pro¬ 
cedure,  tests  were  made  on  six  General  Electric  700-amp. 
copper,  junction  box  fuses,  considering  three  sources  of 
error:  (1)  Differences  in  resistance  between  fuses;  (2) 
heating  of  fuses;  (3)  variation  in  drop  due  to  different 
jx>sitions  of  the  point  of  contact.  The  worst  deviation 


Assembly  of  testing  set 


from  average  resistance  of  fuses  ivas  6  per  cent,  with  an 
average  deviation  of  3  per  cent.  Picks  were  set  in  an 
insulated  block  to  insure  constant  distance  between  drop 
points. 

The  heating  test  was  made  on  fuse  No.  4.  For  about 
five  minutes  555  amp.  was  applied,  the  fuse  giving  a 


resistance  of  0.00012  ohm  at  69  millivolts  drop.  The 
current  was  then  raised  to  700  amp.,  held  five  minutes 
and  the  resistance  noted  after  quick  reduction  to  553 
amp.,  viz.:  0.00013  ohm  at  75  millivolts.  The  circuit 
was  then  broken  and  the  fuse  allowed  to  cool  for  30 


T esting  current  with  fuses  as 
instrument  shunts 


minutes.  At  the  end  of  the  period  the  current  was  again 
raised  to  560  amp.  and  held  for  five  minutes,  the  read¬ 
ings  then  being  64  millivolts,  resistance  0.00011  ohm. 

The  average  resistance  from  these  three  sets  of  read¬ 
ings  is  0.00012  ohm  and  the  greatest  deviation  from  this 
average  was  0.00001  ohm,  or  slightly  more  than  8  jier 
cent. 

Several  different  positions  of  the  picks  were  tried  at 


TABLES  I  AND  II— DEVIATIONS  FROM  AVEmAGE  MILLI¬ 
VOLTS  RECORDED  AND  AVERAGE  RESISTANCE  INDICATED 
BY  USING  FUSES  AS  SHUNTS 


Average 

Deviation  from  Average 

Fuse 

.4mp. 

Millivolts 

Resistance 

Resistance,  Per  Cent 

1 

555 

69 

0.000123 

6  0 

2 

561 

66 

0  000118 

1.7 

3 

563 

63 

0  000112 

3  4 

4 

557 

66 

0.000118 

17 

5 

555 

63 

0  000113 

2.6 

6 

563 

64 

0.000113 

2.6 

.\verage . 

0.000116 

3  0 

Millivolt 

.■\verage 

Deviatior  from 

Fuse 

.\mp. 

Drop 

Millivolt  Drop  Average  Millivolts 

1 

555 

65  to  73 

69 

4 

2 

561 

64  to  69 

66 

3 

3 

563 

61  to  65 

63 

2 

1  559 

60  to  66  \ 

66 

1555 

64  to  73  / 

5 

555 

60  to  66 

63 

3 

6 

563 

63  to  66 

64 

2 

559 

.4verage. . 

.  65 

3.3 

Resistance  calculated  using  average  amperes  and  average  millivolt  drop  — 
0.000116  ohm. 

Resistance  using  average  millivolt  drop  +  average  deviation  from  average 
millivolts  0.000122  ohm. 

Resistance  using  average  millivolt  drop  +  worst  deviation  from  average 
millivolts  —  0.000127  ohm. 

Using  average  deviation  changes  resistance.  5  per  cent. 

Using  worst  deviation  changes  resistance,  9.5  per  cent. 
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each  reading  and  the  average  of  these  readings  was  used 
in  each  case  considered  before.  Table  II  shows  the 
variation  in  millivolt  drop  due  to  the  different  position 
of  the  picks  on  the  fuse. 

A  summary  of  the  three  tests  and  percentage  errors 
obtained  is  as  follows: 


Average  Error,  Worst  Error, 
Per  Cent  Per  Cent 


Differenoe  in  reeistanee  of  (usee .  3  6 

Changes  in  resistance  due  to  heating .  8  8 

Changes  in  resistance  due  to  different  position  of  picks 

on  fuse .  5  9.5 


From  the  above  tests  it  will  be  seen  that  readings  may 
be  accurate  to  within  about  10  per  cent. 

The  tests  proved  that  a  testing  set  built  to  use  the  fuses 


as  uncalibrated  shunts  would  be  practical  and,  therefore, 
a  set  has  been  built  as  follows : 

A  Weston  model  45  “lOO-millivoltmeter”  scale  0  to 
1,000  amp.  was  mounted  in  one  end  of  a  wooden  box. 
The  other  end  of  the  box  comprised  a  carrying  compart¬ 
ment  for  two  sets  of  picks.  One  set  of  picks  is  for  small 
tyi>e  700-amp.  fuses  and  the  second  set  of  picks  for 
1.000-amp.  large  type  or  700-amp.  large  type  fuses.  The 
box  is  provided  with  shoulder  straps  to  permit  support¬ 
ing  by  an  observer  and  is  arranged  to  close  up  like  a 
suitcase  for  easy  transportation  from  place  to  place.  The 
meter  is  provided  with  three  sets  of  terminals,  one  for 
each  type  of  fuse  link;  each  set  has  just  enough  resist¬ 
ance  connected  in  series  with  it  to  make  the  meter  direct 
reading  when  used  with  the  corresponding  type  of  link. 


To  allow  for  change  in  resistance  due  to  load  changes, 
the  series  resistance  adjustments  were  made  for  the  aver¬ 
age  load  found  on  mains  protected  by  the  particular  type 
of  fuse,  300  amp,  in  the  case  of  the  700-amp.  link  and 
550  amp.  in  the  case  of  the  1,000-amp.  link  and  calibra¬ 
tion  curves  were  provided  where  greatest  possible  accu¬ 
racy  was  desired.  For  most  measurements  the  meter  is 
sufficiently  accurate  without  correction,  as,  for  instance, 
the  greatest  correction  is,  minus  10  amp.  at  reading  of 
200  amp.  on  the  300-amp.  calibration  or  5  per  cent  error. 


Lighting  and  Seeing 

By  M.  Luckiesh 

Director  Lighting  Research  Laboratory,  National  Lamp  Works 
of  General  Electric  Company,  Cleveland 

IT  IS  not  unusual  to  regard  light  as  a  commodity  of 
which  a  certain  quantity  is  needed  for  workplaces ;  for 
example,  an  installation  may  be  designed  to  yield  10  to 
20  foot-candles,  or  perhaps  on  the  basis  of  so  many 
watts-per-square-foot,  on  the  work  plane.  Such  a  gen¬ 
eral  treatment  of  lighting  seriously  limits  the  lighting 
engineer  in  making  the  contribution  to  industrial  effi¬ 
ciency  that  is  possible  by  utilizing  light  to  its  fullest 
extent.  The  lighting  specialist  may  consider  his  job  to 
be  more  than  the  mere  delivery  of  so  much  light  at  a 
designated  spot,  since  light  is  the  connecting  link  between 
the  eyes  of  the  worker  and  his  work,  and  the  efficiency 
of  the  worker’s  efforts  will  be  increased  by  the  speed, 
clearness  and  accuracy  of  vision  afforded  by  the  lighting. 
By  lighting  is  meant  not  only  quantity,  but  also  quality 
and  distribution  of  light,  and  various  other  factors  im¬ 
portant  to  good  seeing. 

While  “warming  up’’  the  workplaces  may  suffice  in 
the  matter  of  heating,  merely  “lighting  up’’  the  work¬ 
places  is  far  from  an  adequate  solution  of  the  lighting 
problem.  It  is  inadequate  because  it  involves  only  the 
bringing  of  light  to  the  object  and  assumes  that  an  object 
illuminated  to  a  certain  intensity  is  clearly  visible.  The 
technique  in  such  cases  is  exceedingly  simple,  consisting 
only  of  an  estimate  of  the  intensity  of  illumination  re¬ 
quired  and  a  method  for  building  up  that  intensity  over 
the  entire  area  to  be  illuminated.  As  the  eye  is  the  only 
and  final  criterion  of  the  effectiveness  of  the  lighting, 
it  would  seem  to  be  better  practice  to  consider  lighting 
less  with  reference  to  the  relation  between  light  sources 
and  work  plane  and  more  from  the  viewpoint  of  its  aid 
to  vision. 

Just  as  a  good  plant  engineer  so  distributes  his  motors 
about  the  factory  that  each  is  pulling  its  proper  share  of 
the  load,  so  the  lighting  engineer  can  so  apportion  the 
light  to  the  various  workplaces  as  to  attain  the  highest 
efficiency.  By  such  a  detailed  study  of  the  requirements 
of  each  job  it  will  be  found  that  in  many  instances  light 
can  be  taken  from  one  place  and  added  at  another, 
thereby  permitting  the  effective  employment  of  much 
higher  intensities  than  are  now  in  use.  It  is  hardly 
necessary  to  say  that  such  a  program  would  result  in 
substantial  gains  in  the  quality  and  speed  of  the  work 
done. 

But  who  is  there  to  do  this  work  in  lighting  and  see¬ 
ing?  And  who  shall  pay  for  it?  Apparently  the 
pioneering  work  must  l)e  done  by  the  lighting  specialist. 
Eventually,  we  believe,  industry  will  have  its  experts 
who  will  work  for  better  seeing.  Something  as  impor¬ 
tant  as  seeing  will  not  always  be  generally  neglected. 
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System  Records  Pay 

West  Penn  Power  Company  finds  that  maps  and  records 
of  distribution  and  transmission  systems 
permit  large  operating  savings 

By  Merrill  DeMerit 

Assistant  to  the  President  West  Penn  Porvcr  Company 


IN  OCTOBER,  1922,  the  West  Penn  Power  Company 
decided  to  make  up  some  kind  of  maps  and  records  of 
its  distribution  and  transmission  systems.  The  ob¬ 
jects  of  these  records  may  be  outlined  briefly  as  follows: 

Data  would  be  available  as  to  the  electrical  layouts 
when  low-voltage  complaints  or  burnt-out  transformers 
were  reported  so  that  an  office  analysis  could  be  made. 

Surveys  for  the  elimination  of  excessive  primary  losses 
could  be  made  directly  from  the  maps. 

When  new  extensions  or  additions  were  contemplated, 
details  of  surrounding  electrical  conditions  would  be 
available  and  the  extension  would  be  made  from  the  more 
economical  point ;  that  is,  so  that  the  man  who  planned 
the  extension  would  really  know  what  he  was  doing  and 
not  select  some  primary  line  which  might  seem  from  a 
brief  field  inspection  to  be  the  best. 

Surveys  of  voltage  drop  could  be  made  from  maps 
and  records  at  a  reasonable  cost. 

Low-voltage  troubles  could  be  anticipated  and  in  many 
cases  lessened  when  it  would  be  economical  rather  than 
when  such  improvement  would  be  forced  by  complaints. 
A  basis  would  be  available  to  plan  revamps. 

To  enable  a  survey  of  the  distribution  system  to  elimi¬ 
nate  unsafe  conditions.  (It  was  planned  to  do  this  in 
connection  with  the  making  up  of  maps  and  records.) 

Maps  and  Records  Important 

Circuit  maps  would  be  drawn  up  showing  the  location 
of  transformers  and  thus  facilitating  the  testing  of  these 
transformers  by  enabling  systematic  routes  to  be  laid  out 
for  this  work ;  also  to  insure  that  all  transformers  would 
be  tested  on  any  program. 

Information  would  be  available  on  the  total  number  of 
transformers,  total  number  of  poles,  miles  of  primary 
and  miles  of  secondary  wire  to  be  used  in  budget  work, 
so  that  excessive  operating  charges  and  excessive  main¬ 
tenance  charges  could  be  traced  to  their  source,  the 
reasons  for  them  determined  and  the  proper  cure  pre¬ 
scribed;  also,  a  logical  means  would  be  available  for 
drawing  up  operating  and  maintenance  and  capital 
budgets. 

Additional  men  could  receive  field  training  and  learn 
field  conditions  and  distribution  and  transmission  equip¬ 
ment,  and  they  could  be  trained  more  easily  for  distribu¬ 
tion  engineering  work. 

While  the  distribution  system  is  one  of  the  largest 
divisions  of  the  public  utility  plant,  investigation  shows 
that  very  little  engineering  work  has  been  done  on  it, 
owing  to  the  fact  that  it  is  proposed  in  many  small  parts 
rather  than  a  few  large  parts. 

A  careful  study  of  the  conditions  and  the  kind  of  ter¬ 


ritory,  density  of  load,  organization  and  methods  of  the 
company  was  made,  and  the  plan  maps  and  records  were 
drawn  up  to  meet  the  conditions.  It  was  found  in  this 
study  that  some  companies  have  records  on  such  an  elab¬ 
orate  scale  that  the  cost  of  making  and  the  cost  of  main¬ 
taining  exceed  the  value  derived  from  the  records  when 
completed.  On  the  other  hand,  some  of  the  records  of 
other  companies  were  so  meager  that  the  use  of  the  rec¬ 
ords  was  very  much  limited.  By  small  additional  ex¬ 
penditures  the  value  of  their  records  could  be  doubled. 

Another  thing  that  enters  into  this  question  is  the 
relation  of  other  work  which  may  be  carried  on  at  the 
same  time  on  the  system.'  For  instance,  owdng  to  de¬ 
ferred  maintenance  on  account  of  conditions  which  ex¬ 
isted  during  the  war,  and  to  the  fact  that  some  of  the 
West  Penn  Power  Company’s  system  consisted  of  prop¬ 
erties  taken  over  within  the  few  years  preceding  the 
starting  of  the  maps  and  records,  the  distribution  system 
was  far  from  being  in  the  best  of  condition.  Simulta¬ 
neously  with  the  drawing  up  of  maps  and  records  a 
revamping  program  has  been  carried  on.  This  revamping 
program  has  materially  improved  the  condition  of  the 
system.  The  savings  due  to  maps  and  records  are  largely 
the  savings  in  time  and  expense  required  for  trips  to 
various  points  on  the  system.  Revamping  has  cut  down 
such  trips  to  less  than  half  of  those  required  at  the  begin¬ 
ning  of  the  program.  The  savings  calculated  at  the  incep¬ 
tion  of  this  program  would  have  been  double  those  shown 
by  the  actual  results.  If  the  other  activity  had  not  been 
taken  into  consideration,  this  might  have  led  to  an  ex¬ 
penditure  too  great  to  be  economical. 

Record  System  Used 

After  taking  all  conditions  into  consideration  and  all 
correlated  activities,  it  was  decided  to  make  up  the  fol¬ 
lowing  records  for  the  entire  territory: 

First — Base  maps  of  500  ft.  to  the  inch  covering  all 
scattered  territory  and  base  maps  of  100  ft.  to  the  inch 
for  congested  territory.  For  various  reasons  the  size  of 
the  sections  was  decided  as  36  in.  by  24  in.  Each  pole 
is  numbered  as  the  records  in  that  section  are  made  up, 
and  the  record  maps  show  the  pole  number,  height  of 
pole  and  ownership.  The  maps  show  the  size,  number 
and  phase  of  primary  wires,  the  size  and  number  of 
secondary  wires  and  of  street-lighting  wires.  All  of  the 
above  is  shown  by  code  except  the  size  of  wire,  which  is 
given  by  a  number  each  side  of  the  pole  at  which  the 
wire  size  changes.  Transformers  are  shown  by  code  and 
the  size  and  serial  number  are  given  in  each  case.  Light¬ 
ning  arresters,  strain  insulators,  etc.,  are  shown  by  simple 
code.  Fortunately,  topographical  sheets  of  the  United 
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States  Geological  Survey  were  available  covering  the 
entire  West  Penn  Power  Company  territory. 

At  the  beginning  of  the  program  maps  were  enlarged 
for  these  sheets  for  500- ft.  base  maps* by  use  of  a  panto¬ 
graph.  Later  the  engineer  in  charge  of  this  work  devel¬ 
oped  a  very  ingenious  machine  which  was  built  by  a 
Pittsburgh  comj)any  at  a  cost  of  $1,400.  By  the  use  of 
this  machine  maps  of  one  scale  may  be  traced  at  any 
other  scale  directly  and  two  men  of  the  same  ability  can 
in  the  same  time  do  twenty-four  times  as  much  work  at 
the  same  ex[)ense  as  could  be  done 


cards  (Fig.  1)  and  those  made  up  for  long-hand 
entry  (Fig.  2). 

One  set  of  these  cards  is  kept  in  the  central  office  and 
one  set  is  kept  in  the  district  office.  These  files  are  kept 
up  to  date  by  transformer  reports  made  up  whenever  a 
transformer  is  installed  or  removed,  the  report  being  sent 
into  the  Pittsburgh  office  (Fig.  3). 

Two  pole  card  records  are  kept.  One  shows  only  the 
pole  number  and  the  map  section  on  which  this  pole  is 
located.  Several  poles  are  entered  on  one  card.  This 


TRANSFORMER  REPORT 


Datributkia  Enfinccr’t  OHkc 
Kbpt  and  Rcco^  Dirision 
Pittaburgh,  Pa. 


6  6.6'6  6  6'6| 


7  7;7;7  7  7;7| 

8  e;8:8  8  e;8| 

9  9  9  9  9  9I9  9  9’9  9  9  9:91 

Fig.  1 — Trans¬ 
former  record 
card  used  on 
H’est  Penn 
system 

Fig.  2 — T  rans- 
fornier  record 
card  for  long¬ 
hand  entry 

Fig.  3 — Trans¬ 
former  report 
card  for  keep¬ 
ing  record  up 
to  date 

Fig.  4 — Budget 
guide  card 

Fig.  5 — Pole  re¬ 
port  card 


WHEN  POtt  IS  MPCACCO  PILt.  IN  NUMSSN  OP 


MUNICIPALITY 
STRCCT _ 


PIN  AND  WmC  POSITION 


O 


card  record  is  used  as  a  cross-index  only  and  is 
kept  up  to  date  by  the  routine  methods  which  are 
established  to  keep  the  map  records  up  to  date. 
The  second  is  a  Hollerith  card  (Fig.  4)  and  is 
used  entirely  for  budget  purposes  in  determining 
taxes  for  municipal  inspection  and  so  forth.  This 
routine  is  also  kept  up  by  means  of  a  pole  report 
which  is  made  up  by  the  foreman  whenever  a  pole 
is  replaced  or  a  new  pole  is  set. 

The  making  of  maps  consists  of  two  parts,  the 
first  is  gathering  the  data  in  the  field  and  the  sec¬ 
ond  is  drawing  up  records  from  this  data. 

The  field  organization  consists  of  about  20  to  30 
men  divided  up  into  groups  of  three  and  super- 
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vised  by  an  engineer  competent  to  answer  any  questions 
as  to  the  kind  of  connections  or  of  equipment  or  ques¬ 
tions  regarding  mapping.  The  oflFice  organization  con¬ 
sists  of  about  four  tracers,  two  draftsmen  and  an  engi¬ 
neer.  The  method  of  making  up  maps  is  as  follows: 

A  blank  map  section  is  made  up  in  the  office  and  sent 
to  the  field  crew  of  three  men.  This  field  crew  corrects 
the  map  section  if  streets  have  been  added  or  roads  have 
been  changed  since  the  topographical  sheet  was  drawn  up. 
At  the  same  time  it  inspects  each  pole,  attaches  the  ^ 
identifying  number  and  fills  in  a  blank  pole  report 
(Fig.  5).  On  these  reports  the  wire  sizes  and  trans¬ 
former  size  and  voltage  are  estimated.  These  reports 
and  maps,  with  the  poles  spotted  and  numbered,  are  sent 
hack  to  the  office.  Here  the  draftsmen  use  the  data  to 
draw  up  the  final  maps,  using  penciled  figures  to  indicate 
the  size  of  wire  and  the  size  of  transformers.  Blueprints 
are  obtained  from  these  prints  and  sent  to  a  field  checker. 
The  field  checker  with  a  lineman  drives  directly  to  each 
transformer  or  to  the  place  of  a  change  in  wire  size,  and 
they  obtain  the  transformer  nameplate  data  and  use  an 
insulated  wire  gage  on  the  wire.  These  data  also  are  sent 
to  the  office.  The  original  tracings  are  corrected  and 
numbers  showing  the  wire  sizes  added  in  ink.  Blue¬ 
prints  are  made  up  and  sent  to  the  engineering  and 
operating  offices.  Monthly  reports  are’  rendered  on  the 
cost  of  making  up  the  maps  and  records. 

Cost  of  the  Entire  Program 

The  entire  program  consists  of  making  up  889  map 
sections  with  the  corresponding  transformer  cards  and 
pole  cards.  About  80  per  cent  of  this  work  is  complete. 
The  total  cost  of  the  program  when  completed  will  be 
$235,000.  The  work  has  been  completed  in  two  divisions 
for  a  period  of  about  three  years.  Many  uses  have  been 
found  for  these  maps  and  records  other  than  those  orig¬ 
inally  planned.  An  investigation  was  recently  made  to 
determine  the  extent  of  such  use  and  the  savings  made 
as  the  result  of  this  use.  It  was  found  that  there  were 
eleven  different  ways  in  which  these  maps  and  records 
were  being  used  by  the  divisional  organizations  or  by  the 
district  construction  men  and  commercial  superintendent. 
The  actual  annual  saving  for  the  system  will  be  $145,018 
and  the  actual  cost  of  maintaining  the  maps  and  records 
(using  the  rate  per  division  for  the  divisions  now  com¬ 
pleted)  will  be  $28,810.  This  leaves  a  net  annual  saving 
of  $115,209.  In  addition,  there  are  many  ways  in  which 
these  maps  and  records  will  be  used  to  advantage  but 
which  cannot  be  definitely  put  in  terms  of  dollars  at  the 
present  time. 


re-establishment  of  service  and  the  removal  of  a  hazard¬ 
ous  condition  but  saving  a  trip  of  the  division  construc¬ 
tion  superintendent.  The  saving  in  time  in  dollars  per 
week  based  on  the  past  two  months’  experience  is  $1.80. 
The  saving  in  automobile  miles  results  in  a  weekly  saving 
of  $2.25,  or  a  total  of  $4.05  per  week.  An  annual  saving 
per  division  of  $210.60  is  therefore  indicated. 

2.  Surveys  of  existing  conditions  are  made  from  the 
maps  and  records,  disclosing  points  where  excessive 
losses  occur,  and  steps  are  taken  to  improve  the  service 
and  reduce  the  losses.  This  could  be  done  in  the  field 
without  maps  and  records,  but  the  time  and  expense 
involved  would  make  much  of  it  inadvisable.  Such  con¬ 
ditions  are  not  usually  as  obvious  in  the  field  as  on  the 
records.  / 

Heavy-Duty  Appliances  Feature  New 
England  Kilowatt-Hour  Contest 

INTENSE  interest  has  been  stimulated  in  the  sale  of 
heavy-duty  electric  appliances  in  the  New  England 
Public  Service  Company  properties  by  a  residence  kilo¬ 
watt-hour  campaign  in  accord  with  the  well-known 
N.E.L.A.  movement  to  increase  energy  consumption  in 


RESIDENCZ  K-V-H  CONTEST 
to  proBOte  the  aele  of 
One-More-KWh-Per-Home-Per-Dajr 


Fourteen  Hundred  Dollars  In  Prize  Money 
to  DlTislon  Uanagersi  Store  Managers 
and  Individual  Saployes. 


Cartoon  announcing  contest  for  increased 
residential  kilouvtt-hours 


Savings  are  Tangible 


Following  are  two  typical  examples  of  how  savings 
are  made,  in  the  first  of  which  they  can  be  evaluated,  but 
not  in  the  second : 

1.  One  trip  per  week  is  saved  by  the  division  super¬ 
intendent  owing  to  the  fact  that  he  can  refer  to  records 
to  obtain  information.  This  is  in  connection  with  pole 
replacements  and  broken  poles.  When  a  pole  is  broken 
it  is  usually  reported  in  by  telephone  and  the  pole  number 
is  given.  The  division  construction  superintendent,  in¬ 
stead  of  making  a  trip  to  the  broken  pole,  refers  to  the 
maps  and  records  and  determines  the  size  of  pole  to  be 
used  for  replacement,  its  location  and  whether  a  shut¬ 
down  will  be  required.  (This  can  l^e  determined  by  the 
voltage  of  the  wires  on  the  pole.)  He  then  dispatches  a 
crew  with  the  proper  pole  and  other  equipment  necessary 
to  make  the  replacement,  thus  not  only  speeding  up  the 


the  home.  On  the  Central  Maine  Power  Company  sys¬ 
tem  the  campaign  began  last  May  and  ends  Dec.  31  in  a 
contest  of  division  managers,  store  managers  and  indi¬ 
vidual  employees,  except  appliance  salesmen,  to  add  one 
more  kilowatt-hour  per  day  to  the  present  usage  per 
home  in  the  territory  of  that  utility.  The  company  aver¬ 
age  for  1927  was  337  kw.-hr.  per  residence  customer. 

The  appliances  and  points  to  be  reckoned  in  the  contest 
are  as  follows:  Range  (6  kw.  or  over)  1,300  points; 
refrigerator,  1,000  points;  ironer,  900  points;  cooker, 
800  points,  and  water  heater,  500  points.  Convention 
trips  are  to  be  awarded  managers  whose  divisions  show' 
the  greatest  average  increases  in  revenue  and  kilowatt- 
hours  per  customer.  Money  prizes  will  be  awarded  em¬ 
ployees  on  monthly  and  closing  bases  and  credit  is  given 
for  leads  resulting  in  sales. 


September  22,1928  —  Electrical  World 


569 


Suggested  Line  Section 
Switch 

By  J.  a.  Reynolds 

Chief  Engineer  Cia.  Agricola  y  de  Fucfirza  Electrica  del 
Rio  Conchos,  Camargo,  Chihuahua,  Mexico 

At  the  N.E.L.A.  convention  in  Atlantic  City  last 
L  June  a  prominent  electrical  engineer  was  asked  his 
candid  opinion  in  regard  to  air-break  switches  and  is 
quoted  as  replying:  “Some  are  worse  than  others.”  It 
is  possible  that  the  writer’s  experience  may  have  been 
unusually  unfortunate,  but  he  is  of  opinion  that  most 
engineers  who  have  had  experience  with  this  type  of 
apparatus  will  admit  that'  there  is  at  least  considerable 
room  for  improvement. 

The  type  of  switch  referred  to  is  not,  of  course,  the 
pure  and  simple  “disconnect,”  which  in  many  types  and 
styles  is  entirely  satisfactory,  but  the  so-called  air-break 


A  cmnhination  oil  and  scctionalbing  sztntch 

switch  which  is  supposed  to  be  capable  of  interrupting 
moderate  amperage  and  |X)wer  at  medium  and  high  volt¬ 
ages.  Most  of  these  switches  will  successfully  break 
uKKlerate  currents  on  a  still  day  and  when  adequately 
sjiaced,  but  no  air  switch  ever  made  will  consistently 
interrupt  large  charging  or  exciting  currents  at  voltages 
of  75  kv.  and  upward  when  even  a  moderate  cross  wind 
is  blowing. 

The  large  and  costly  high-tension  automatic  oil  circuit 
breaker  is  not  only  without  a  close  competitor  but  stands 
entirely  by  itself.  There  is  no  other  switching  device 
which  can  approach  its  enormous  interrupting  capacities 
within  hundreds  of  thousands  of  kva.,  and  the  only 
piece  of  api:)aratus  which  can  be  substituted  for  it  for 
automatically  interrupting  comparatively  insignificant 
loads  is  the  tetrachloride  or  the  expulsion-type  fuse. 

The  massive  and  costly  design  of  the  “O.C.B.”  is  very 
largely  due  to  the  fact  that  it  is  automatic  and  is  at  times 
called  iqx)!!  to  interrupt  the  concentrated  power  of  an 
entire  generating  equipment,  but  the  very  nature  of  its 
design  precludes  the  possibility  of  reducing  its  cost  to 
any  great  extent  by  redesigning  it  for  non-automatic 
service.  It  is  felt,  however,  that  there  is  a  distinct  field 
for  such  an  apparatus,  and,  in  the  hope  of  stimulating  the 
inventiveness  of  those  having  a  far  better  knowledge  of 


the  subject  than  the  writer,  the  design  incorporated  in 
this  article  is  suggested  as  a  possible  basis  of  development. 

The  device  consists  of  two  distinct  elements — a  small 
non-automatic  oil  switch  and  a  disconnect.  These  may  be 
operated  separately,  serially  or  simultaneously,  as  the 
operating  mechanism  of  the  two  elements  can  be  com¬ 
bined  or  interlocked  in  various  ways.  The  sketch  shows 
a  bushing  of  simple  type  expanding  into  a  spherical  com¬ 
partment  at  one  end  provided  with  a  cap  or  cover.  It  is 
suggested  that,  owing  to  its  form  and  to  the  tensile 
strength  exhibited  by  properly  processed  porcelain,  the 
latter  material  might  be  used  for  this  important  part,  but 
other  materials,  capable  of  being  molded  into  the  re¬ 
quired  form,  could  be  used  with  perhaps  greater  success, 
though  at  an  advance  in  cost. 

The  large  aperture  at  the  top  is  required  for  assem¬ 
bling  the  internal  components  of  the  oil-switch  element 
and,  subsequently,  for  inspection  and  contact  adjustment, 
etc.  A  vertical  rod  which  passes  through  a  gland  in  the 
cover  and  is  pivoted  at  the  base  of  the  sphere  carries  the 
moving  contacts  of  the  switch,  the  fixed  contacts  being 
connected  to  the  terminals  of  the  incoming  lines.  No 
attempt  is  here  made  to  detail  any  portion  of  this  appa¬ 
ratus,  the  only  object  in  view  being  to  introduce  the 
general  idea. 

The  whole  is  supported  by  and  attached  to  a  pillar 
insulator  of  conventional  design,  and  an  idea  of  the  size 
of  the  sphere  will  be  gained  by  comparing  it  with  the 
supporting  insulators.  Although  insulators  and  insula¬ 
tion  may  be  introduced  at  various  points  of  the  ojierating 
rods  and  arms,  it  is  evident  that  the  upper  operating 
levers  of  the  three  phases  must  be  connected  together  by 
insulated  rods,  or  something  similar  to  the  micarta  chains 
used  with  certain  types  of  insulator-mounted  relays. 
Owing  to  the  necessary  phase  spacing,  however,  this 
matter  presents  no  insulation  difficulties  whatever. 

When  assembled  and  mounted,  the  entire  sphere  and 
bushing  is  filled  with  oil,  the  disk  or  spider  of  insulating 
material  at  the  entrance  of  the  bushing,  through  which 
the  right-hand  conductor  passes,  being  provided  with 
ample  oil  passages.  Although  otherwise  air-tight,  a  small 
vent  or  valve  would,  no  doubt,  be  required  in  order  to 
get  rid  of  any  gas  formed  at  the  contacts.  This  would  be 
installed  in  the  cover  and  over  the  small  air  space. 

Though  the  weight  of  the  oil-filled  bushing  and  oil¬ 
switching  portion  would  be  considerable,  the  standard 
type  of  built-up  pillar  insulator  would  be  of  ample 
strength  for  its  sup|X)rt,  and  although  the  center  of  grav¬ 
ity  would  be  well  off  the  center  line  of  the  insulator 
stack,  it  would  not  be  sufficiently  so  to  introduce  any 
strains  which  could  not  be  readily  borne  by  the  insulators. 
Furthermore,  no  particular  stresses  would  be  introduced 
by  the  operation  of  either  switch  element.  The  discon¬ 
nect  portion  of  the  switch  requires  no  explanation,  as, 
provided  that  satisfactory  contacts  are  used,  such  a  simple 
form  as  that  shown  will  meet  all  requirements. 

As  already  stated,  the  combination  switch  can  be  used 
in  a  variety  of  ways.  By  keeping  the  operation  of  the 
oil  and  air  break  separate,  it  could  be  used  either  as  an 
oil  or  an  air-break  switch.  A  dead  line,  for  instance, 
would  be  opened  or  closed  by  the  disconnect  alone,  while 
a  live  transformer  bank,  a  moderate  load  or  a  transmis¬ 
sion  line  could  be  opened  by  the  oil-switch  portion  alone, 
the  disconnect  being  opened  later  if  necessary.  All  loads 
would  presumably  be  connected  by  first  closing  the  oil- 
switch  contacts  and  later  the  disconnect,  though  the 
sequence  of  operations  in  this  case  is  unimportant. 
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Analyzing 

The  Investor’s  Viewpoint 

A  four-year  study  of  the  needs  and 
desires  of  the  security  buyer  uncovers 
some  interesting  and  instructive  facts 

9 

By  Frank  L.  Dame 

President  North  American  Company 


There  is  plentiful  evidence  nowadays  of  a  wider 
public  interest  in  business,  because  millions  of 
people  have  their  money  invested  in  industrial  and 
public  utility  corporations.  Statistics  show  an  enormous 
increase  in  the  number  of  stockholders  of  various  com¬ 
panies,  thirty  times  as  many  security  owners  today  as 
fifteen  years  ago,  purchasing  nearly  ten  billion  dollars’ 
worth  of  public  utility  stocks  and  bonds  during  the  last 
five  years  alone.  In  the 
modern  phrase,  the  Ameri¬ 
can  public  has  become  invest¬ 
ment  conscious. 

Is  this  vast  group  of  stock¬ 
holders  inarticulate?  By  no 
means.  They  do  not  attend 
meetings  and  they  are  often 
apathetic  about  sending  in 
proxies,  although  in  this  mat¬ 
ter  there  has  been  a  notice¬ 
able  increase  of  interest. 

But  they  do  buy  and  sell 
stock,  and  they  do  occasion¬ 
ally  write  letters ;  thus,  at 
times,  they  express  them¬ 
selves  forcibly.  Yet  the  let¬ 
ters  are  not  numerous  in  the 
normal  life  of  a  corporation,  whether  they  voice  satisfac¬ 
tion,  criticism  or  mere  inquiry,  and  the  disappearance  of 
a  name  from  the  stockholders’  list  is  not  always  absolute 
evidence  of  dissatisfaction. 

What,  then,  can  the  average  corporation  do  to  read 
the  mind  of  its  large  body  of  stockholders?  To  para- 
l^hrase  a  well-known  cartoonist’s  human  interest  sketches, 
“What  does  an  investor  think  about?” 

Four  years  ago  I  began  collecting  data  on  that  sub¬ 
ject,  and  today  the  North  American  Company  has  the 
benefit  of  what  I  consider  a  very  accurate  picture  of  a 
cross-section  of  the  public  mind.  During  that  period 
every  person  who  ceased  to  be  an  owner  of  North 
.'\merican  common  stock  has  received  a  letter,  with  a 
stamped  and  addressed  reply  form,  asking  if  he  or  she 
would  care  to  tell  us  the  reason  for  selling  the  stock. 
We  obviously  cannot  keep  in  constant  correspondence 
with  our  large  number  of  stockholders  to  find  out  what 
they  are  thinking  about,  but  the  moment  a  name  dis- 
ajjpears  from  our  books  we  ask  this  former  stockholder : 
Why?  The  survey  among  these  former  stockholders 
is  immediate  and  is  in  continuous  operation. 


This  was,  to  many  perhaps,  a  novel  and  unconven¬ 
tional  idea.  At  first  postcards  were  inclosed  for  reply, 
and  I  suppose  some  people  were  reluctant  to  write  in 
such  a  public  way  reasons  which  might  l)e  personal ;  yet 
the  replies  received  from  former  stockholders  during 
the  first  year  of  the  survey  averaged  45  per  cent  of  the 
number  to  whom  letters  of  inquiry  were  sent.  Later 
the  reply  form  was  changed  from  a  postcard  to  a  sealed 

folder,  and  the  second  year 
53  per  cent  replied,  the  third 
year  57  per  cent,  and  the 
fourth  year  58  per  cent,  with 
a  single  month’s  return  as 
high  as  62  per  cent.  If  our 
survey  comes  under  the  clas¬ 
sification  which  in  advertis¬ 
ing  circles  is  called  direct- 
mail,  I  believe  our  percentage 
of  response  is  remarkably 
high. 

The  North  American 
Company  has  about  42,000 
individual  stockholders,  more 
than  30,000  of  whom  are 
owners  of  common  stock. 
In  addition  there  are  more 
than  90,000  individual  owners  of  preferred  stocks  of  the 
North  American  Company’s  public  utility  subsidiary 
companies.  These  companies,  notably  in  Cleveland, 
Milwaukee,  San  Francisco  and  St.  Louis,  have  conducted 
customer-ownership  campaigns  and  are  in  more  or  less 
close  touch  with  their  local  stockholders.  The  holding 
company,  whose  stock  is  listed  on  the  New  York  Stock 
Exchange  and  whose  stockholders  are  scattered  through 
every  state  in  the  Union  and  in  foreign  countries,  is  far 
more  remote;  its  stockholders  have  acquired  their  stock 
through  bankers  and  brokers,  not  through  such  a  security 
sales  organization  as  is  maintained  by  a  local  operating 
company. 

Man’s  inventions  for  speed  are  insignificant  compared 
with  the  speed  attained  by  gossip — financial  rumors,  tips, 
predictions — occasionally  right,  usually  wrong,  and  often 
pernicious,  if  not  actually  malicious.  Under  such  cir¬ 
cumstances,  the  average  corporation  may  lose  a  large 
number  of  stockholders  through  a  mere  misunderstand¬ 
ing,  which  might  mean  a  regrettable  loss  to  the  stock¬ 
holders  themselves  and  at  the  same  time  a  blow  to  the 
company’s  reputation.  How  can  the  company’s  exet- 


What  features  does  the  average  investor 
look  for  in  a  public  utility  stock f  IV hat 
dividend  policy  does  he  favor f  What  is  the 
dominant  reason  why  investors  in  any  par¬ 
ticular  company  sell  their  stock? 

These  and  similar  problems  interested  the 
executives  of  the  North  American  Company 
and  an  exhaustive  survey  zvas  the  result. 
The  findings  here  discussed  zvill  be  of  inter¬ 
est  to  all  company  executives  zvho  may  be 
desirous  of  feeling  the  pulse  of  that  large 
and  imponderable  body — the  shareholders. 
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utives  tell?  A  stockholder  may  sell  his  or  her  holdings 
through  dissatisfaction  with  a  company  jx)licy,  which 
may  be  misunderstood,  or  through  wrong  information ; 
or  the  sale  may  l)e  due  solely  to  a  desire  for  immediate 
profit,  or  the  need  of  money  to  buy  a  home  or  to  meet 
a  family  crisis.  , 

The  Follow-Up  Policy 

Tracing  the  steps  in  the  day-by-day  interrogation  of 
those  who  dispose  of  their  North  American  Stock,  the 
first  is  a  multigraphed  letter  with  the  typewritten  name 
and  address  of  the  stockholder  carefully  matched  to  the 
l)6dy  of  the  form  letter.  This  letter,  which  follows, 
is  sent  by  our  transfer  department  as  soon  as  the  stock 
is  transferred;  ^ 

Dear  Sir  :  Because  the  North  American  Company  believes  in 
the  principle  that  the  shares  of  successful  public  utility  com¬ 
panies  should  be  widely  held  by  the  public,  we  are  anxious  to 
retain  as  many  stockholders  as  possible.  Hence  I  regret  to  note 
the  recent  transfer  of  your  holdings,  and  shall  greatly  appreciate 
your  advising  me  of  the  reasons  therefor  to  the  extent  that  you 
care  to  do  so. 

The  number  of  our  stockholders  has  been  increasing  steadily 
and  rapidly.  When  we  lose  one  we  desire  to  ascertain  whether 
his  or  her  view  of  the  company  differs  from  that  of  the  majority 
(if,  in  fact,  it  does),  or  if  the  holdings  have  been  disposed  of  for 
purely  personal  reasons. 

Inclosed  is  a  folder,  stamped  and  addressed  to  this  office,  on 
which  various  reasons  are  set  forth.  Any  reason  under  Nos.  1 
and  2  which  applies  may  be  indicated  merely  by  a  cross. 

In  thanking  you  for  your  assistance  in  the  matter,  may  1 
express  the  hope  that  you  will,  when  conditions  permit,  again 
become  a  stockholder  in  our  company? 

Very  truly  yours, 

F.  L.  Dame, 
President. 

The  return  folder  is  a  form  widely  used  in  Europe, 
a  single  sheet  with  flaps  which  may  be  folded  and  sealed, 
the  back  of  the  letter  thus  becoming  the  envelope.  It 
is  addressed  to  me  personally,  and  requires  no  signature 
because  the  stockholder’s  name  has  been  typed  in  one 
corner.  The  reply  form  is  as  follows: 

In  response  to  your  recent  letter  I  am  glad  to  supply  you  with 
the  following  information  as  to  why  I  disposed  of  my  stock  in  the 
North  American  Company : 

1.  Desire  for — a.  Greater  security;  b.  Greater  yield;  c.  Im¬ 
mediate  profit ;  d.  Reinvestment. 

2.  On  account  of — a.  Lack  of  information ;  b.  Any  policy  of 
company;  c.  On  advice  of  broker;  d.  Opportunity  to  exchange; 
e.  Purely  personal  reasons. 

3.  Other  reason  (Please  state). 

Note;  No  signature  is  necessary,  as  the  information  is  desired 
merely  for  statistical  purposes. 

(Please  put  cross  opposite  item  indicating  your  answer.  If 
check  marks  do  not  indicate  information  you  would  like  to  give 
us  we  shall  be  pleased  to  have  it  at  greater  length.) 

Half  a  dozen  lines  of  space  are  provided  for  other 
reasons  or  detailed  information.  Numerous  other  rea¬ 
sons  have  been  given,  as  shown  in  the  tabulation  below. 
Many  ex-stockholders  who  reply  give  more  than  one 
reason.  In  compiling  this  information  we  arbitrarily 
take  the  first  check  mark  as  the  primary  reason,  although 
the  form  of  the  questionnaire  is  such  that  this  may  often 
l)e  unjust  to  the  company.  The  second  check  mark,  if 
any.  is  taken  as  the  secondary  reason.  And  any  others 
are  necessarily  not  tabulated. 

Permanent  Record  Is  Kept 

The  survey  began  Sept.  30,  1924.  I  gained  much  help¬ 
ful  information  from  the  replies  during  the  next  few 
months,  but  when  I  realized  that  the  experiment  was 
even  more  successful  than  I  had  dared  to  hojie  I  decided 
to  keep  a  permanent  record.  This  compilation  began 
May  1,  1925.  and  since  then  the  jiercentages  of  replies 


to  total  inquiries  among  former  stockholders  were  as 
follows : 


1928  1927  1926  I92S 

Per  Cent  Per  Cent  Per  Cent  Per  Cent 

January..,.....' . .  60  ,  53  54 

February . >. .  62  54  53 

March .  56  57  52 

AprU .  50  49  42 

May .  59  56  50  46 

June .  60  51  50  43 

July .  59  50  53  40 

August .  57  54  44 

September .  59  56  46 

October .  62  60  46 

November .  59  54  44 

December .  61  61  48 

Year .  58  57  53  45 


Replies  are  received  frequently  several  months  after 
letters  of  inquiry  are  sent  out.  It  will  be  noted  that 
the  percentage  of  returns  has  been  increasing  steadily. 
Many  persons, go  into  great  detail  and  write  letters  ex¬ 
plaining  fully  their  reasons  for  disposing  of  their  stock. 

Why  do  they  sell?  Here  are  the  reason  given  by  57 
per  cent  of  all  stockholders  who  sold  their  stock  during 
the  twelve  months  of  1927.  The  table  which  follows  is 
classified  by  reasons  in  percentage  of  replies  received. 
43.48  per  cent  of  those  who  replied  also  giving  secondary 
reasons : 


Primary  Secondarj’ 
Reasons  Reasons 
Per  Cent  Per  Cent 


Immediate  profit .  27. 85  1 . 56 

Purely  personal  reasons .  26.67  2.54 

Reinvestment .  11.16  3.66 

Needed  money .  9.20  0.78 

Miscellaneous,  or  no  reason  given .  3.32  0.  80 

Greater  security .  3.26  .... 

Dividend  policy .  2.65  2.42 

On  advice  of  broker .  2.  54  2.  74 

Decline,  or  prospect  of  decline .  2.  28  1 . 67 

Stock  loaned .  2.24  .... 

Gift,  death,  transfer .  2.22  0.03 

Opportunity  to  exchange .  1 . 59  1 .  36 

Greater  yield .  1.27  0 .  29 

Lack  of  information .  0.81  0.58 

No  sale  (names  changed,  etc) .  0.81  .... 

Selling  too  high .  0.72  0.60 

Stock  moves  too  slowly .  0.66  0.69 

Any  policy  of  company .  0.55  0.61 

Fear  dividend  not  maintained .  0.20  0.43 

Expect  to  rebuy .  22.72 

Total .  100.00  43.48 


Analysis  of  these  returns  shows  that  of  those  who 
disposed  of  their  stock,  more  than  77  per  cent  did  .so 
because  of  various  needs  or  desires  for  cash,  although 
satisfied  with  the  investment.  Aside  from  the  small  per¬ 
centage  of  miscellaneous  reasons,  changes  in  names,  and 
sales  involving  gifts  and  death,  only  16  per  cent  showed 
any  degree  of  dissatisfaction ;  of  these  the  highest  per¬ 
centage,  only  a  trifle  over  3  per  cent,  desired  greater 
security,  2^  per  cent  were  motivated  by  the  dividend 
policy,  and  so  on  down  to  one-fifth  of  1  jjer  cent  who 
feared  the  present  dividend  could  not  be  maintained. 

Intended  to  Repurchase 

There  is  significance,  I  think,  in  the  fact  that  more 
than  half  of  the  former  stockholders  who  gave  secondary 
reasons  for  disjxising  of  their  holdings  indicated  their 
expectation  to  rebuy  North  American  stock.  Indeed, 
there  have  been  many  cases  where  the  questionnaire 
develojied  into  corres|X)ndence  which  cleared  up  misun¬ 
derstandings  and  .misinformation  and  led  the  former 
stockholder  back  onto  the  list. 

Ever  since  the  survey  began  I  have  taken  the  time  per¬ 
sonally  to  answer  inquiries,  writing  letters  to  all  tho.se 
whose  returned  questionnaires  asked  for  information  or 
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Indicated  lack  of  it.  At  the  l)eginning  the  replies  showed 
a  large  number  of  stockholders  did  not  understand  the 
policy  of  paying  common  stock  dividends  in  common 
stock,  and  many  were  not  only  foregoing  its  benefits  by 
selling  their  dividend  stock  but  were  also  disposing  of 
their  principal.  Steps  were  taken  to  inform  all  stock¬ 
holders  fully,  and  this  continues  to  be  done  in  the  case 
of  every  new  stockholder.  This  lack  of  understanding 
soon  began  to  appear  much  less  frequently,  until  at  the 
present  time  the  percentage  (as  given  in  the  above  table) 
amply  demonstrate  that  the  North  American  Company’s 
stock  dividend  policy  is  favored  by  our  stockholders. 

In  replying  to  letters  I  take  as  much  pains  to  clarify 
the  situation  for  the  benefit  of  the  owner  or  former 
owner  of  one  share  of  stock  as  I  do  for  the  owner  of 
100  shares.  I  am  interested  in  knowing  what  the  invest¬ 
ing  public  is  thinking  about,  and  thereby  learning  facts 
instead  of  having  to  theorize.  We  have  learned  a  great 
deal  which  has  been  of  assistance  to  us  in  formulating 
policies.  Paradoxically,  yet  quite  logically,  we  keep  in 
close  contact  with  the  attitude  of  our  stockholders  by 
establishing  contact  with  our  former  .stockholders. 


Large  Mining  Property  Cooks 
Electrically ' 

COMPLETELY  electrified  kitchen  and  dining  room 
are  among  the  outstanding  examples  of  modern 
equipment  in  use  by  one  of  the  largest  mines  in  Utah. 
The  Park  Utah  Con.solidated  Mining  Company,  located 
in  the  Park  City  mining  district,  in  addition  to  extensive 


Electric  ovens  and  heai>y-duty  range  in  kitchen 
of  Park  Utah  Mining  Company 

use  of  electricity  in  its  mining  and  milling  operations, 
maintains  a  kitchen  equipped  throughout  for  electric 
cooking. 

Electrical  equipment  in  the  kitchen  includes  a  10-gal. 
coflFee  urn,  one  4-ft.  heavy-duty  range  with  4-ft.  cooking 
top,  a  heavy-duty  service  griddle,  one  two-deck  baking 
and  roasting  oven  and  one  three-deck  baking  oven.  A 


hood  has  been  installed  over  these  units  and  a  ventilating 
fan  provided  which  changes  the  air  in  both  the  kitchen 
and  dining  room  every  three  minutes.  The  total  con¬ 
nected  load  in  cooking  equipment  is  71.8  kw. 

With  the  present  cooking  installation  it  is  possible 
to  serve  three  meals  a  day  to  260  men.  Power  consump¬ 
tion  is  estimated  at  6,000  kw.-hr.  a  month,  with  an  aver¬ 
age  saving  in  cost  of  from  10  to  15  per  cent  as  compared 
with  coal  units. 

CW  - - 

Letters  from  Our  Readers 

(Jh _ 

# 

More  By-Products — A  Further  Discussion 
of  Cost  Allocation 

\ 

To  the  Editor  of  the  Elfxtrical  World: 

The  calf  has  been  exhumed.  Once  more  our  young 
bull  has  been  dragged  out  and  spread  on  the  dissecting 
board  of  cost  allocation.  The  latest  article  api)eared  in 
the  Electrical  World  of  Aug.  25  and  is  entitled  “The 
Complete  Peak  Method.”  This  method  is  recommended 
as  an  improvement  over  the  schemes  of  Messrs.  Greene, 
Hills  and  Eisenmenger.  At  first  glance  this  seems  cor¬ 
rect,  but  that  is  no  reason  for  approving  the  method. 
The  proverb  makers  of  the  past  remind  us  that  the  proof 
of  the  jjudding  (even  of  veal  pudding)  is  in  the  eating, 
and  while  it  may  be  claimed  that  our  subject  is  past 
the  stage  where  it  can  be  made  into  pudding,  let  us 
proceed  with  a  test. 

In  Table  I  the  first  column  of  figures,  headed  “Capac¬ 
ity  Responsibility,”  is  taken  from  the  article  describing 
the  “Complete  Peak  Method.”  The  dther  columns  show 
the  first  test. 


table  I— analysis 

of' COMPLETE 

PEAK  METHOD 

S3rsteni 

Capacity 

Responsi¬ 

bility 

Demand 

Cost 

Maximum 
Demand 
in  Kw 

Demand 
Cost 
per  Kw. 

A 

5,055 

$25,275 

12,000 

$2.  11 

B 

3,366 

16,830 

4,000 

4.21 

C 

2,000 

10,000 

4,000 

2  50 

D 

3,822 

19,110 

8,000 

2.39 

E 

2,000 

10,000 

2,000 

5  00 

F 

2,757 

13,785 

4,000 

3  45 

Total. . . 

19,000 

$95,000 

Assuming  for  convenience  a  demand  cost  of  $5  jier 
kilowatt  of  plant  demand,  we  have  the  allocation  of  the 
demand  cost,  according  to  this  new  method,  in  column 
2.  The  third  column  of  figures  shows  the  individual 
maximum  demands  of  the  various  classes  and  the  last 
column  shows  the  calculated  demand  cost  per  kilowatt. 

The  natural  assumption  from  the  final  column  of  this 
table  is  that  class  A  load  is  the  most  desirable,  since 
it  apparently  costs  the  least  per  kilowatt  of  demand. 
Class  D  is  apparently  the  next  desirable,  followed  suc¬ 
cessively  by  classes  C,  F,  B  and  E.  However,  a  glance 
at  the  load  curve  of  Fig.  1,  which  is  here  reproduced 
from  the  orginal  article,  would  indicate  that  class  A 
business  should  be  last  instead  of  first,  that  class  C  should 
be  first  instead  of  third  and  that  E  should  lie  listed 
in  second  place  instead  of  last.  The  order  on  the  basis 
of  the  apparent  attractiveness  of  the  business  is  as  fol¬ 
lows:  (3,  E,  F,  D,  B  and  A. 

If  the  company  were  contemplating  additional  sales 
of  48,0CX)  kvNT.-hr.,  in  what  form  would  it  prefer  this 
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additional  energy — as  class  A  business  or  as  any  other 
of  the  various  classes?  Obviously,  class  A  would  be 
the  most  undesirable  type  for  the  additional  load,  and 
yet  the  supposed  cost  allocation  indicates  the  lowest 
demand  cost  per  kilowatt  for  this  type  of  load. 

The  authors  of  the  new  method  have  apparently  either 
not  read  the  writer’s  discussion  in  the  Electrical 
World’*'  of  the  phantom  jieak  method  of  Mr.  Hills  or 
they  consider  it  beneath  their  notice.  In  that  article 
a  number  of  tests  were  applied  to  the  Hills  method, 
which  tests  show  equally  weird  results  on  the  latest 
scheme.  To  apply  the  extreme  test  of  a  100  jier  cent 
load  factor,  let  us  sup|)ose  we  were  able  to  obtain  a 


12  2  4  6  8  10  1?  2  4  6  8  10  1? 

M  N  M 


Time  in  Hours 

Fig.  1 — Load  curz'c  statement  of  allocation  problem 

heat  treatment  customer,  K,  who  would  agree  to  so  oper¬ 
ate  his  plant  as  to  fill  in  all  of  our  valleys  and  give  us 
practically  a  100  jier  cent  load  factor.  All  ]x?ak  demand 
costs  thereuixin  disapiiear  when  an  allocation  is  made 
according  to  the  comjdete  jieak  method  and  we  have 
a  division  of  demand  costs  according  to  Table  H. 


TABLE  II 

—EFFECT  OF  OBTAINING  A 

100  PER  CENT  LOAD  FACTOR 

System 

Capacity 
Responsibility 
per  C.P.  MetliiMl 

I  >emand 
Cost 

Maximum 

Demand 

Kw. 

Demand 
Cost 
per  Kw. 

A 

2,000 

$10,000 

12,000 

$0.83 

A 

2.000 

10,000 

4,000 

2  50 

C 

2,000 

10,000 

4,000 

2.50 

1) 

2,000 

10,000 

8,000 

1.25 

E 

2,000 

10,000 

2,000 

5.00 

F 

2,000 

10,000 

4,000 

2.50 

K 

7,000 

35,000 

12,000 

2.92 

Total. 

19,000 

$95,000 

I'he  absurdity  of  the  complete  jieak  method  becomes 
apparent  when  Table  1 1  is  examined.  We  find  demand 
costs  i)er  kilowatt  inversely  proportional  to  load  factor. 
Class  A  business,  with  the  poorest  load  factor,  is 
assessed  only  83  per  cents  per  kilowatt  of  demand,  while 
the  100  per  cent  load  factor  of  class  E  business  is 
assessed  $5  per  kilowatt.  Similarly,  type  C  business 
is  charged  the  same  per  kilowatt  as  type  B  and  the  new 
customer  is  given  the  second  heaviest  demand  cost  per 
kilowatt.  The  use  of  a  100  per  cent  load  factor  illus¬ 
tration  is  an  extreme  test,  but  extreme  tests  are  useful 
in  disclosing  fallacies. 

.Another  practical  test  might  be  to  show  the  effect  of 

*“Veal,  Hide  and  By-Products,”  Electrical  Wc*ld,  Aug.  27, 
1027. 


jDersuading  the  customers  in  class  C  to  double  their  load 
by  means  of  attractive  rates  which  carry,  in  addition  to 
all  commodity  costs  a  demand  charge  of,  say,  $5,00(J. 
This  $5,000  would  be  pure  “velvet”  to  the  company. 
However,  after  obtaining  the  business,  if  we  make  a 
new  analysis  according  to  the  complete  peak  method  we 
shall  find  that  the  demand  cost  of  the  type  C  business 
has  increased  from  $10,000  to  $20,000,  so  that  apparently 
the  company  is  losing  $5,000  on  the  new  business  instead 
of  making  that  much  additional  profit.  The  details  of 
this  are  showm  in  Table  HI. 


TABLE  III— EFFECT  OF  DOUBLING  TYPE  C  LOAD 


.System 

Capacity 
Responsibility 
per  C.P.  Method 

Demand 

Cost 

Maximum 

Demand 

Kw. 

Demand 
Cost 
per  Kw. 

A 

4,500 

$22,500 

12,000 

$1.88 

B 

2,900 

14,500 

4,000 

3.62 

C 

4,000 

20,000 

8,000 

2.50 

D 

3,200 

16,000 

8,000 

2.00 

E 

2,000 

10,000 

2,000 

5.00 

F 

2,400 

12,000 

4,000 

3.00 

Total. . 

.  19,000 

$95,000 

It  will  also  be  noted  from  Table  HI  that  the  doubling 
of  type  C  business  causes  no  change  in  the  cost  ])er 
kilowatt  of  that  class  of  business,  but  apparently  makes 
it  much  cheaper  to  serve  types  A,  B,  D  and  F. 

If  the  new  load  C  is  not  included  as  part  of  the  old 
load  C,  a  wide  variation  as  to  the  cost  of  this  new  load 
is  obtained,  dejiendent  upon  whether  it  is  classed  ds 
type  A,  B  or  any  of  the  other  types.  For  example,  if 
the  new  load  is  considered  as  a  growth  of  the  present 
B  load,  the  demand  cost  chargeable  to  the  combination 
liecomes  $20,000,  w^hich  is  an  increase  of  only  $3,170 
over  the  demand  cost  of  the  original  type  B.  On  the 
other  hand,  if  the  new  load  is  considered  as  a  growth 
of  either  type  C  or  type  E,  the  new  demand  cost  of  the 
combination  is  $20,000,  or  $10,000  more  than  the  original 
figure.  Thus,  if  we  consider  the  new  load  as  an  addition 
to  tyjie  C,  it  costs  more  than  three  times  as  much  as  if 
it  is  considered  as  an  addition  to  type  B.  Table  T\’ 
shows  the  five  diflferent  values  arrived  at  for  the  cost 
of  the  new  tyjie  C  load,  dependent  upon  the  method  of 
including  it. 

TABLE  IV— DE.MANI)  COST  PER  CP.  METHOD 


With  Addition  of  a  New 


System 

Original 

Type  C 

Difference 

A 

$25,275 

AC 

$32,000 

$6,725 

B 

16,830 

BC 

20,000 

3,170 

C 

10,000 

CC 

20,000 

10,000 

D 

19,110 

DC 

25,000 

5,890 

E 

10,000 

EC 

20,000 

10,000 

F 

13,875 

FC 

20,000 

6,125 

Judging  by  these  comparisons  and  by  the  other  tests 
used  in  our  former  article,  the  “Complete  Peak  Method” 
can  be  classed  with  those  of  Hills,  Greene  and  Eisen- 
menger  as  unsound,  illogical  and  dangerous. 

The  true  proof  of  any  pudding  is  not  only  in  the 
eating  but  in  the  after  effect.  Unless  rate  makers  are 
extremely  careful  in  applying  these  theories  of  cost  allo¬ 
cation  in  actual  practice,  some  of  our  utility  companies 
are  liable  to  suffer  from  acute  indigestion. 

Cost  allocations  are  like  rich  puddings,  which,  taken 
sparingly,  taste  nice  and  may  not  cause  any  damage. 
However,  when  taken  in  large  quantities  not  only  will 
they  cause  indigestion  but  major  operations  may  he 
necessary.  Charles  S.  Reed, 

New  York  City.  Consulting  Engineer. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Condensing  Eqnipnvent — The  prin¬ 
cipal  development  in  condensing  equip¬ 
ment  in  the  past  year  is  stated  in  this 
committee  report  to  be  the  reduction  in 
surface  area  of  condensers  for  large 
units  whether  in  single  or  multiple 
shells.  The  limited  space  available  for 
the  condensers,  the  improved  water 
rates  of  turbines  and  the  greater  number 
of  single-pass  units  purchased  are  some 
of  the  important  factors  which  have 
affected  this  development.  No  notable 
developments  in  condenser  auxiliaries 
have  been  evident,  although  an  in¬ 
creased  number  of  vertical  circulating 
pumps  and  three-stage  steam-air  ejectors 
are  being  installed.  Operating  difficul¬ 
ties  with  certain  types  of  equipment, 
installation  procedures  and  recommended 
designs  are  discussed  in  this  paper 
and  statements  are  presented  by  two 
companies  showing  the  necessity  for  and 
use  of  wearing  tips  at  the  inlet  end  of 
the  condenser  tubes.  Improved  meth¬ 
ods  are  reported  for  obtaining  a  sample 
of  condensed  steam  before  it  is  con¬ 
taminated  by  the  circulating  water. 
Statements  by  the  manufacturers  of 
condensers,  auxiliary  apparatus,  con¬ 
denser  tubes  and  spray  pond  equipment 
are  included. — Serial  Report  National 
Electric  Light  Association,  July,  1928. 

Station  Piping. — In  this  committee 
report  particular  attention  has  been  de¬ 
voted  to  bleeder  heaters,  with  special 
reference  to  the  design  and  location  of 
the  apparatus  as  it  affects  the  arrange¬ 
ment  of  piping,  and  the  operation  of 
heaters  and  appurtenances ;  the  con¬ 
struction  and  operating  performance  of 
reducing  valves  and  de-superheaters, 
with  particular  reference  to  their  use  in 
connection  with  high-pressure,  high- 
temperature  steam  piping  systems,  and 
a  study  of  the  various  methods  in  use 
for  the  collection,  removal  and  disposal 
of  condensate  from  high-pressure  steam 
piping  systems.  Heater  data  have  been 
tabulated  for  a  number  of  .specific  in¬ 
stallations  and  the  results  compared. 
'I'he  installation  characteristics  of  high- 
pressure  reducing  valves  have  also  been 
noted. — Serial  Report  National  Electric 
Light  Association,  July,  1928. 


Transmission,  Substations  and 
Distribution 

Constant  Full-Load  Distribution. — 
An  application  of  the  Wilkinson  change- 
circuit  system  to  hot  water  storage  is 
described  in  connection  with  a  discus¬ 
sion  of  the  desirability  of  securing  a 
hot  water  heater  load  for  off-peak 
service.  The  essential  principle  of  this 
scheme  lies  in  the  use  of  two  inde¬ 
pendent  feeders  with  one  common  line, 
one  of  the  feeders  being  maintained  at 


constant  voltage  for  the  customary  light¬ 
ing,  domestic  or  industrial  load,  while 
the  other  supplies  energy  at  a  variable 
voltage  for  thermal  storage  and  similar 
purposes.  The  voltage  on  the  change- 
circuit  feeder  is  automatically  varied  so 
as  to  maintain  the  sum  of  the  loads; 
that  is  to  say,  the  total  load  on  the  sub¬ 
station,  at  approximately  full  load  con¬ 
tinuously.  By  filling  up  the  valleys  in 
the  load  curve  the  increased  cost  of 
production  is  but  little  more  than  the 
cost  of  fuel.  In  operation  the  normal 
supply  is  at  constant  voltage  and  serves 
the  ordinary  lighting,  domestic  and  in- 
du.strial  load.  An  induction  regulator 
is  designed  with  a  1:1  ratio  and  with 
the  rotor  and  stator  windings  connected 
in  series,  giving  a  highly  efficient  unit 
with  a  voltage  range  from  zero  to 
double  line  volts.  When  the  trans¬ 
former  is  fully  loaded  with  the  ordinary 
load  the  voltage  across  the  regulator 
is  zero  and  no  power  is  supplied  to  the 
thermal-storage  circuit.  When  the 
ordinary  load  falls  to  its  minimum,  the 
regulator  gives  maximum  electromotive 
force  and  the  total  load  on  the  trans¬ 
former  is  maintained  constant  by  the 
thermal-storage  system. — Electricd  Re- 
viexv  (England),  July  20,  1923. 

Overhead  Transmission  Lines.  —  W. 
J.  John.  —  Sag  curves  and  tabulated 
values  prepared  by  the  author  to  facil¬ 
itate  the  calculation  of  conductor  sags 
are  offered  in  connection  with  what  is 
said  to  be  an  improved  plan  for  such 
determinations.  A  number  of  specific 
examples  are  given  following  the  plan 
and  illu.strating  the  application  of  this 
method. — Electrical  Reviezv  (England), 
July  20,  1928. 

Units,  Measurements  and 
Instruments 

The  Measurement  of  Lagging  Tem¬ 
peratures. — As  a  result  of  a  series  of 
investigations  involving  the  measure¬ 
ment  of  lagging  temperatures  there  is 
presented  a  quantity  of  data  regarding 
heat  losses  through  several  insulating 
materials  under  various  conditions. 
Curves  indicating  percentage  of  heat 
loss  with  various  thicknesses  of  lagging 
and  for  various  pipe  sizes  have  been 
prepared.  Mathematical  expressions  for 
accurate  presentation  of  insulating  val¬ 
ues  are  included. — Engineering  (Eng¬ 
land),  Aug.  3,  1928. 

An  Amplifier  to  Adapt  the  Oscillo¬ 
graph  to  Low-Current  Investigations. — 
Sigmund  K.  Waldof. — The  recognition 
of  the  need  in  several  fields  of  electrical 
engineering  research  for  a  means  to 
study  time  relations,  wave  forms,  and 
similar  phenomena  where  only  infini¬ 
tesimal  currents  are  obtainable,  has  led 
to  this  discussion  by  the  author.  The 
limitations  and  advantages  of  several 
possible  methods  of  inve.stigation  are 
compared  briefly  and  the  conclusion 


_ 

reached  that  the  ordinary  oscillograph 
can  be  most  profitably  adapted  to  such 
work.  The  best  form  of  vacuum  tube 
amplifier  for  the  work  is  discussed  and 
a  description  is  given  of  the  steps  taken 
in  the  design  of  a  suitable  resistance 
coupled  amplifier.  The  results  of  tests 
showing  the  quality  of  reproduction  are 
illustrated  in  the  form  of  oscillograms 
and  in  a  characteristic  curve.  Recom¬ 
mended  procedures  and  precautions  de¬ 
sirable  in  the  use  of  the  amplifier  are 
mentioned  in  connection  with  the  pos¬ 
sibilities  of  the  oscillograph  for  a  wide 
field  of  use. — Journal  of  the  American 
Institute  of  Electrical  Engineers,  Au¬ 
gust,  1928. 


Illumination 

Carrier-Current  Control  of  Street- 
Lighting  Circuits. — F.  M.  Spaugh  and 
H.  E.  Allen. — A  general  review  of  the 
street  lighting  systems  utilized  previous 
to  the  advent  of  carrier-current  control 
has  been  offered  in  connection  with  this 
discussion  of  the  search  for  the  ideal 
system  for  the  operation  of  street  light¬ 
ing  circuits.  The  problem,  involving  the 
difficulties  of  securing  the  desired  re¬ 
sults  and  the  methods  available  for  con¬ 
trol  at  the  present  time  are  given  in 
connection  with  an  exposition  of  the 
carrier-current  control  equipment  util¬ 
ized  in  several  American  cities. — Gen¬ 
eral  Electric  Rez'ic^v,  September,  1928. 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Lightning  Arrester  Problems. — A.  L. 
Atherton. — The  present  status  of 
lightning  arrester  applications  on  trans¬ 
mission  lines  and  the  probable  trend  of 
future  investigation  to  determine  the 
most  effective  design  and  method  of  ap¬ 
plication  of  such  equipment  are  out¬ 
lined.  The  value  of  klydonograph  tests 
is  considered,  and  the  results  of  con¬ 
temporary  tests  with  such  equipment  in¬ 
dicate  that  lightning  arresters  are 
needed  on  both  high-voltage  and  low- 
voltage  lines.  Suggestions  regarding 
best  practices  in  both  design  and  appli¬ 
cation  have  been  made  in  the  interest 
of  better  protection  and  more  economi¬ 
cal  expenditures  to  secure  it. — Journal 
of  the  American  Institute  of  Electrical 
Engineers,  August,  1928. 

Primary  U'et  Cells. — A.  Mortimer 
CoDD. — A  new  type  of  primary  wet  cell 
utilizing,  through  a  special  arrangement, 
carbon  and  zinc  electrodes  and  an  elec¬ 
trolyte  which  is  essentially  ferric  chlo¬ 
ride,  has  been  devised  by  the  author. 
An  outline  of  the  several  problems  in¬ 
volved  in  producing  a  satisfactory 
primary  cell,  an  analytical  consideration 
of  the  several  types  available  and  an 
e.xposition  of  the  reasons  for  producing 
the  cell  in  question  have  been  g/veftj. 
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The  completed  cell  consists  of  a  glass 
vessel,  at  the  bottom  of  which  lies  a 
zinc  plate  roughly  shaped  to  the  con¬ 
figuration  of  the  base  of  the  vessel,  to 
which  is  attached  a  rubber-covered  wire. 
The  mouth  of  the  container  is  covered 
with  a  lid,  from  which  hang  one  or 
more  carbon  plates  dipping  into  the 
electrolyte.  The  number  of  carbon 
plates  or  their  area  may  be  varied.  The 
electromotive  force  qf  such  cells  is  ap¬ 
proximately  1.52  volts  and  the  internal 
resistance  of  a  cell  containing  pints 
of  electrolyte  about  0.6  ohms.  A  ferric- 
chloride  solution  is  first  emptied  into  the 
cell  and  this  attacks  the  zinc  plates. 
Zinc  chloride  is  then  formed,  which, 
owing  to  its  greater  density,  lies  at  the 
bottom  of  the  cell,  thereby  protecting 
the  zinc  under  open  circuit  conditions. 
I'he  output  curve  of  any  particular  cell 
repeats  itself  on  recharge  with  remark¬ 
able  fidelity,  so  that  the  output  of  any 
cell  under  similar  conditions,  may,  it  is 
said,  be  absolutely  relied  upon. — Electri¬ 
cal  Rez'icw  (England),  Aug.  10,  1928. 

Heat  Applications  and 
Material  Handling 

Standard  Equipment  Slightly  Modi¬ 
fied  Interlocks  4^-Mile  Conveyor. — 
1’'.  R.  Grant. — The  circuit  arrange¬ 
ment  by  means  of  which  the  primary 
and  secondary  control  panels  for  a 
lengthy  conveyor  installation  were  in¬ 
terlocked  for  unit  operation  are  described 
by  the  author.  The  installation  was  that 
in  a  coal  mine  and  the  electrical  equip¬ 
ment  consists  of  twenty  wound-rotor 
type  induction  motors  varying  from  50 
to  155  hp.,  and  twenty  automatic  start¬ 
ing  and  control  equipments.  The  chief 
feature  of  the  control  is  a  system  of 
interlocking  that  insures  the  proper 
sequence  in  starting  and  adequate  pro¬ 
tection  during  running  to  prevent  the 
delivery  of  coal  to  a  stopped  section.  A 
master  control  panel  is  located  at  the 
delivery  end  of  the  conveyor,  and  con¬ 
tains  the  devices  for  control  of  the 
twenty  sections.  An  emergency  control 
circuit  is  provided  with  hand  operated 
switch  located  at  each  motor  station. 
Opening  any  of  these  switches  de¬ 
energizes  the  emergency  control  con¬ 
tactors  and  the  master  panel,  thus 
shutting  down  the  entire  system.  Sole¬ 
noid  brakes  have  been  supplied  for  all 
motors. — Coal  Age,  August.  1928. 

Making  Electric  Manganese  Steel. — 
J.  H.  Hruska. — Details  of  the  manu¬ 
facturing  process  for  the  preparation  of 
electric  manganese  steel  have  been  pre¬ 
sented  in  connection  with  a  statement 
of  the  advantages  and  disadvantages 
involved.  Austenitic  manganese  steel 
made  in  the  basic  electric  furnace  is  seen 
by  the  author  as  possessing  the  advan¬ 
tages  of  homogeneous  metal,  practically 
negligible  loss  of  manganese,  but  little 
non-metallic  and  gaseous  inclusions,  and 
the  possibility  of* a  hotter  steel.  The 
disadvantages,  when  compared  with  the 
same  material  produced  through  the 
open-hearth  furnace  process,  have  lieen 
set  forth  as  follows :  Often  the  steel  is 
fini-shed  and  tapped  too  hot,  which  fact 


causes  the  usual  higher  shinkage  of  elec¬ 
tric  steel  as  compare<J  with  the  product 
of  open-hearth  furnaces ;  when  using 
tilting  ladles,  slag  interferes  very  often, 
thus  bottom  pour  ladles  should  be  con¬ 
sidered  as  standard  practice ;  and  higher 
production  cost. — Iron  Age,  Aug.  23, 
1928. 

Electric  Heating  by  Low-Tempera¬ 
ture  Surfaces. — H.  Ambrose  Carney. — 
It  is  stated  by  the  author  that  the  most 
efficient  and  most  generally  applicable 
form  of  low-temperature  equipment  for 
large  and  small  space  heating  installa¬ 
tions  is  the  pipe  or  tubular  type.  This 
equipment  consists  of  wrought  iron 
tubes  approximately  2  in.  in  diameter, 
with  length  varying  from  2  to  17  ft. 
The  usual  load  of  such  tubes  is  60  watts 
per  foot  run,  the  surface  temperature 
being  then  approximately  2,000  deg.  F., 
although  varying  slightly,  according  to 
the  nature  of  the  surface.  The  actual 
heating  element  in  a  properly  designed 
tube  is  run  at  a  black  heat,  and  long 
life  is  thereby  assured.  Suitable  sup¬ 
ports  are  arranged  inside  the  tube  which 
rest  on  porcelain  or  mica  insulators  sur¬ 
rounded  by  a  relatively  large  air  space. 
The  several  types  of  low-temperature 
heaters  are  described  and  the  governing 
factors  and  their  use  outlined.  Methods 
of  determining  jhe  size,  length  and  ca¬ 
pacity  of  heating  equipment  have  been 
covered,  as  well  as  the  wiring  methods 
involved  in  .such  installations. — Elec¬ 
trician  (England) ,  Aug.  31,  1928. 


Traction 

Power  Supply  for  Railway  Signals 
and  Automatic  Train  Control. — C.  F. 
King,  Jr. — A  general  consideration  of 
the  several  systems  of  automatic  block 
signaling,  particularly  the  alternating- 
current  systems,  and  the  apparatus  com¬ 
monly  used  to  insure  continuity  of 
power  supply.  Early  phases  of  the  sub¬ 
ject  have  been  covered,  as  have  later 
applications  and  developments.  The 
modern  system  of  continuous  inductive 
train  control  has  required  the  develop¬ 
ment  of  frequency  converting  apparatus 
in  connection  with  its  u.se. — Journal  of 
the  American  Institute  of  Electrical 
Engineers,  September,  1928. 


Telegraphy,  Telephony ,  Radio 
and  Signals 

Methods  for  the  Measurement  of 
Radio  Field  Strengths. — C.  R.  Englund 
and  H.  T.  Friis. — A  review  of  methods 
of  measuring  the  field  strengths  of  sev¬ 
eral  types  of  radio  waves,  including 
sinusoidal  waves  of  frequencies  helow 
one  megacycle,  sinusoidal  waves  of  fre¬ 
quencies  above  one  megacycle  and  tele¬ 
graphic  signals  and  static.  The  theo¬ 
retical  consideration  and  practical  lim¬ 
itations  involved  in  the  measurements  of 
these  quantities  have  been  offered  full 
consideration  by  the  authors  and  the  re¬ 
sults  which  may  be  justifiably  antici¬ 
pated  have  been  pointed  out. — Reprint 
R-316,  Bell  Telephone  Laboratories,  Inc. 


Miscellaneous 

Strain  Effects  in  Mild  Steel. — Henry 
S.  Rawdon.  —  The  present  scientific 
knowledge  of  strain  workings  as  related 
to  incipient  yield  and  plastic  flow  is  sum¬ 
marized  and  methods  of  observing  such 
workings  are  outlined  with  notes  on  the 
hardening  and  increase  of  corrodibility 
of  steel  by  strain.  A  thorough  investi¬ 
gation  of  each  has  been  undertaken  and 
among  the  features  considered  by  the 
author  are:  Mechanism  of  straining, 
elastic  deformation,  strain  effects  accom¬ 
panying  yielding,  etching  methods, 
microscopic  e.xamination.  X-ray  e.xami- 
nation,  cold  working,  strain  lines  pro¬ 
duced  by  shock,  and  miscellaneous  strain 
effects.  It  is  concluded  by  the  author 
that  the  effects  of  the  strain  upon  metals 
as  recorded  in  the  structure  have  been 
considered  for  a  mild  steel,  but  that 
similar  effects  are  discernible  in  any 
steel  containing  a  considerable  amount 
of  ferrite,  that  elastic  strain  produces 
no  change  in  the  micro-structure  of  a 
steel,  that  changes  corresponding  to 
yielding  under  stress  may  be  demon¬ 
strated  by  a  number  of  means,  that  the 
stress  beyond  the  yield  point  produces 
a  progressively  greater  change  in  the 
appearance  and  the  structure  of  the  steel, 
the  effects  of  impact  and  shock  stress 
on  steel  are  recorded  in  the  micro-struc¬ 
ture  in  characteristic  and  definite  man¬ 
ner  and  that  the  corrodibility  may  be 
greatly  increased  as  a  result  of  perma¬ 
nent  strain. — Engineering  News-Record, 
Aug.  16,  1928. 

Tired  Steel. — Herbert  F.  Moore. — 
A  clear  exposition  of  the  fundamental 
phenomena  of  fatigfue  in  metals.  The 
assumptions  which  must  be  made  in 
order  to  secure  any  results  whatever  in 
such  an  investigation  and  the  funda¬ 
mental  policies  involved  have  been 
pointed  out.  Interesting  microphoto¬ 
graphs  illustrative  of  metallic  surfaces 
under  successive  applications  of  stress 
have  been  included  and  a  discussion  of 
the  influence  of  the  surface,  finish  and 
shape  of  tested  material  upon  the  fatigue 
phenomena  have  been  covered.  Ihe 
author  anticipates  a  better  understand¬ 
ing  of  fatigue  failure  in  the  future  and 
points  out  the  errors  in  present  assump¬ 
tions. — Engineers  and  Engineering,  Au¬ 
gust,  1928. 

.^tre.z.zes  and  Reactions  in  E.rpanswn 
Pipe  Bends. — A.  M.  Wahl. — Methods 
are  outlined  for  the  determination  of 
stresses  and  reactions  in  pipe  bends,  in 
accordance  with  exact  theory  which 
takes  into  account  pipe  cross-section 
distortion.  Formulas  for  various  types 
of  bends  are  given.  The  computation  of 
maximum  transverse  and  shearing 
stresses  in  accordance  with  the  exact 
theory  is  facilitated  by  means  of  curves 
which  are  included.  The  theoretical  re¬ 
sults  for  deflection  and  distortion  of  the 
pipe  cross-section  are  verified  by  tests. 
Application  of  the  theory  to  practical 
cases  is  illustrated,  while  the  effect  ot 
steam  pressure  on  the  amount  of  flatten¬ 
ing  has  been  investigated. — Transac¬ 
tions  of  the  American  Society  of  M<'- 
chanical  Engineers,  May-August.  192^ 
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News  of  the  Industry 

rSt _ 


Trade  Commission’s  Scrutiny  Resumed 

Representatives  of  the  Utility  Industry  Are  Questioned  Closely 
Concerning  l.etters  Written,  Reimbursements  to  Speakers 
and  Investigations  Conducted  by  Them 

By  Paul  Wooton 

\Va.shinKt«m  (\)rrespi)n<lt*Mt  of  the  Elfxttkicai.  Woru) 


1ETTERS  which  according  to  their 
writers  convey  wrong  impressions 
played  a  part  in  the  opening  hearing 
when  the  Federal  Trade  Commission’s 
public  utility  inquiry  was  resumed  on 
Sept.  18.  It  is  becoming  more  and  more 
apparent  that  Judge  Healy,  the  com¬ 
mission’s  chief  counsel,  is  building  a 
case  on  correspondence  to  show  the 
motive  behind  activities  which  other¬ 
wise  might  not  he  open  to  criticism.  He 
is  trying  to  establish  the  motives  of  the 
industry  in  having  studies  made  of 
plants  operating  small  generators  driven 
by  oil-burning  engines,  in  paying  the 
expenses  of  certain  persons  invited  to 
address  conventions  and  in  supporting 
studies  of  such  matters  as  rural  elec¬ 
trification  and  nitrogen  fixation. 

Commissioner  McCulloch,  who  is  pre¬ 
siding,  appears  to  have  adopted  a  new 
policy  governing  his  own  participation 
in  the  proceedings.  He  is  departing 
from  his  former  judicial  attitude  and  in 
bis  questioning  of  witnesses  is  show¬ 
ing  a  tendency  to  assume  the  role 
of  prosecutor.  This  was  particularly 
marked  during  the  testimony  of  Paul 
S.  Clapp,  managing  director  of  the 
Xational  Electric  Light  Association. 

The  examination  of  H.  E.  Weeks, 
director  of  the  Iowa  Section  of  the  Na¬ 
tional  Electric  Light  Association,  took 
up  most  of  the  time  at  the  Tuesday 
session.  It  developed  that  his  organiza¬ 
tion  had  contributed  $15,600  to  the  Iowa 
.State  University  since  1025  for  carry¬ 
ing  on  research  work  on  problems  con¬ 
nected  with  rural  electrification.  Frank 
D.  Paine,  in  charge  of  this  work  at  the 
university,  received  no  compensation 
but  was  reimbursed  for  expenditures. 

Oil  Engixe  Investigation 

The  activities  of  the  Iowa  associa¬ 
tion  in  having  an  engineering  firm  make 
a  mechanical  investigation  of  an  oil¬ 
engine  generator  that  was  being  offered 
to  municipalities  came  in  for  question¬ 
ing.  The  evidence  indicated  that  the 
utilities  had  gathered  the  information 
merely  for  their  own  information,  not  to 
discourage  municipalities  buying  the 
machines. 

Particular  interest  was  shown  by 
Judge  Healy  in  a  letter  from  Mr.  Weeks 
to  C.  S.  Macy,  president  of  the  Iowa 
association,  in  which  the  advisability  of 
distributing  the  National  Electric  Light 
Association’s  rate  books  to  the  press 


was  discussed.  Mr.  Weeks  counseled 
against  permitting  the  director  of  the 
information  bureau,  Joe  Carmichael,  to 
distribute  the  rate  books,  on  the  ground 
that  it  would  not  be  advisable  to  have 
Mr.  Carmichael’s  connection  with  the 
utilities  .seem  too  obvious. 

Much  evidence  was  presented  by  coun¬ 
sel  for  the  commission  in  the  shape  of 
vouchers  and  expense  accounts  for  the 
apparent  purpose  of  disclosing  contri¬ 
butions  emanating  from  Iowa  utility 
sources  and  made  to  school  authorities. 
It  was  brought  out  in  each  instance, 
however,  that  these  amounts  had  been 
appropriated  merely  to  reimburse  the 
educators  for  expenses  in  attending 
meetings  in  which  farm  electrification 
and  kindred  subjects  affecting  both  the 
utilities  and  the  schools  were  taken  up. 

Various  questions  by  Judge  Healy  in¬ 
tended  to  establish  that  the  research 
work  at  the  university  had  as  its  real 
object  the  influencing  of  public  opinion 
against  municipal  ownership  and  the 
establishment  of  close  relationships  with 
the  school  brought  forth  positive  denial 
from  Mr.  Weeks  that  this  was  in  any 
sense  a  part  of  the  plan. 

In  questioning  C.  H.  Howell  of  At¬ 
lantic  City,  president  of  the  New  Jersey 
Electric  Association  and  chairman  of 
the  New  Jersey  Public  Utility  Informa¬ 
tion  Committee,  Judge  Healy  sought  to 
establish  the  relationship  of  the  New 
Jersey  utilities  and  the  .schools.  A  letter 
introduced  in  evidence  was  sent  by  A.  G. 
Mackenzie,  director  of  the  New  Jersey 
association,  to  the  superintendent  of 
county  schools.  This  letter,  it  was 
stated,  accompanied  a  booklet  entitled 
"Our  Public  Utilities”  and  offered  to 
send  a  set  of  these  booklets  to  each  high- 
school  senior.  It  was  brought  out 
that  Mr.  Howell’s  organization  was  pre¬ 
paring  other  material  for  school  distri¬ 
bution,  including  literature  on  electric 
railways,  gas  companies,  telephone  com¬ 
panies  and  sewage  and  water  works. 

Another  letter  to  which  counsel  for 
the  Federal  Trade  Commission  appar¬ 
ently  attached  particular  significance 
was  one  sent  by  Mr.  Howell  to 
George  N.  Tidd,  president  American 
Gas  &  Electric  Company.  This  letter 
called  attention  to  the  tendency  of  mu¬ 
nicipal  plants  to  eliminate  power-house 
worries  by  purchasing  energy  at  whole¬ 
sale  rates.  In  the  letter  Mr.  Howell 
said  that  he  was  not  sure  that  it  was 


proper  for  the  utilities  to  take  on  a 
power  contract  to  wholesale  energy  to 
municipal  plants.  He  said  further  that 
he  had  issued  instructions  to  keep  the 
demand  up  to  the  very  highest  point 
so  that  the  power  cost  would  be  as  high 
as  possible. 

Legislative  Expenditures 

The  hearing  got  under  way  on 
Wedne.sday  with  the  (juestioning  of 
William  H.  Roth,  secretary  of  the  New 
Jersey  Utilities  Association.  Asked  by 
Judge  Healy  as  to  the  method  employed 
by  his  organization  in  combating  ad¬ 
verse  state  legislation,  Mr.  Roth  replied 
that  steps  were  taken  in  such  cases  to 
arrange  for  public  hearings.  At  these 
hearings  the  utility  men  endeavored  to 
state  their  side  of  the  case.  He  said 
that  no  outside  men  or  interests  were 
called  upon  to  testify  in  these  cases. 

Letters  were  introduced  into  the 
record  for  the  purpose  of  showing  that 
the  New  Jersey  Utilities  As.sociation 
made  a  point  of  leaving  out  of  its 
records  all  reference  to  steps  taken  to 
oppose  legislation.  Mr.  Roth  said  his 
association  had  fixed  its  attitude  of 
not  recording  legislative  matters  long 
before  the  Federal  Trade  Commission’s 
investigation.  This  policy  had  been 
adopted,  he  explained,  becau.se  there 
were  .so  many  bills  that  the  recording 
would  have  been  difficult. 

A  point  to  which  Judge  Healy  ap¬ 
parently  attached  importance  concerned 
a  resolution  adopted  by  the  New  Jersey 
association,  which  favored  the  estab¬ 
lishment  of  a  course  in  public  utility 
operation  at  Rutgers  College  at  New 
Brunswick,  the  course  “to  be  of  a 
nature  that  would  be  thoroughly  satis¬ 
factory  to  this  committee.” 

A.  J.  Marshall,  secretary  of  the 
National  Electric  Light  Association,  was 
asked  to  identify  certain  disbursements  of 
bis  organization.  His  testimony  showed 
that  William  Allen  White  was  paid 
$500  by  the  N.E.L.A.  when  he  ad¬ 
dressed  its  1926  convention  at  Atlantic 
City,  that  Bruce  Barton  had  his  ex¬ 
penses  defrayed  when  he  attended  a 
convention  held  in  San  Francisco  in 
1925  to  make  a  similar  address,  and 
that  two  checks  of  $500  each  for  the 
expenses  of  J.  F.  Shaughnessy,  former 
president  of  the  National  Association  of 
Railroad  and  Utilities  Commissioners, 
at  the  Atlantic  City  convention  of  1926 
were  drawn.  Mr.  Shaughnessy  traveled 
from  Carson  City,  Nev.,  to  Atlantic  City. 
Others  who  had  their  expenses  paid  to 
N.E.L.A.  conventions,  according  to  the 
records,  introduced,  included  the  ecHtor 
of  the  Boston  Transcript,  William  D. 
B.  Ainey,  chairman  of  the  Public  Serv¬ 
ice  Commission  of  Pennsylvania,  and 
George  C.  Mathews  of  the  Wisconsin 
Railroad  Commission. 

Paul  S.  Clapp,  managing  director  of 
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the  N.E.L.A.,  was  cajled  to  the  stand  to 
testify  on  the  matter  of  payment  of 
$5,000  to  the  Fuel  and  Power  Educa¬ 
tional  Foundation  of  Ohio.  Mr.  Clapp 
explained  that  this  organization  was 
engaged  in  research  work  on  nitrogen 
fixation.  Judge  Healy  asked  the  wit¬ 
ness  if  he  were  aware  of  the  fact  that 
Dr.  S.  S.  Wyer,  who  was  directing 
this  research  work,  had  been  engaged 
at  the  same  time  in  making  a  survey 
on  Boulder  Dam  for  the  Ohio  State 
('hamher  of  Commerce.  Mr.  Clapp  said 
he  had  known  of  this  Boulder  Dam 
activity  of  Dr.  Wyer’s  only  in  a  gen¬ 
eral  way.  Judge  Healy  then  reminded 
the  witness  that  the  N.E.L.A.,  through 
(icorge  F.  Oxley,  had  distributed  copies 
of  Dr.  Wyer’s  Boulder  Dam  report, 
which  criticised  the  project. 

At  this  point  Commissioner  Mc¬ 
Culloch  asked  Mr.  Clapp  why  his 
organization  was  interested  in  the 
matter  of  nitrogen  fixation.  Mr.  Clapp 
replied  that  the  rapid  improvement  of 
synthetic  chemistry  since  the  Muscle 
.'^hoals  development  was  first  brought 
up  made  essential  the  establishment  of 
the  latest  scientific  facts  on  the  subject 
from  the  standpoint  of  the  public  wel¬ 
fare.  At  this  Commissioner  McCulloch 
made  the  statement  that  he  desired  the 
witness  to  be  more  candid.  The  com¬ 
missioner  observed  that  he  did  not  see 
why  the  N.E.L.A.  should  be  any  more 
interested  in  aiding  the  farmer  in  his 
fertilizer  problems  than  in  solving  the 
jiroblems  of  submarines  or  airplanes.  To 
make  his  position  more  clear.  Mr.  Clapp 
stated  that  the  determination  of  the 
power  possibilities  at  Muscle  Shoals  was 
contingent  upon  the  fertilizer  phase  of 
the  situation. 

N.E.L.A.  Advkrtising  Expense 

George  F.  Oxley  was  called  to  the 
stand  to  explain  the  advertising  activi¬ 
ties  of  the  N.E.L.A.  The  appropriations 
for  this  work  have  amounted  to  $100, 000 
a  year  for  the  last  few  years,  he  said, 
and  have  been  handled  by  the  Lord, 
'fhomas  &  Logan  Advertising  Agency, 
It  was  brought  out  that  part  of  this 
appropriation  was  used  to  pay  for  the 
preparation  of  news  articles  in  rural 
magazines  on  utility  matters.  The 
amount  used  for  such  purposes  amounted 
to  $8,500  a  year,  he  testified.  It  was 
also  brought  out  that  Mrs.  John  D. 
.8herman,  president  of  the  General 
Federation  of  Women’s  Clubs,  was  paid 
$600  for  one  of  these  articles.  Mr. 
Oxley  testified  that  no  payments  were 
made  to  papers  or  magazines  for  the 
printing  of  this  material. 

An  item  of  $646.46  that  appeared  in 
the  record  books,  and  which  covered  the 
purchase  price  of  49,500  copies  of  a 
speech  by  Herl)ert  Hoover,  was  made  a 
part  of  the  record.  This  was  a  speech 
delivered  by  Mr.  Hoover  before  the 
National  Association  of  Railroad  and 
L’tilities  Commissioners,  at  VV’ash- 
ington  in  October,  1925,  entitled  “Why 
the  Public  Interest  Requires  State 
Rather  than  Federal  Regulation.”  Mr. 
Oxley  said  that  he  thought  this  speech 
so  gocnl  that  he  desired  to  distribute 
copies  among  the  member  companies. 


Progress  m  Illumination  Recorded 

Toronto  Convention  of  Illuminating  Engineering  Society,  Augmented 
by  International  Delegates,  Deliberates  on  How  to 
Keep  Pace  with  Advances  in  the  Art 


TWO  trends  in  illuminating  engineer¬ 
ing  practice  stood  out  at  the  twenty- 
.second  annual  convention  of  the  Illumi¬ 
nating  Engineering  Society,  held  in 
Toronto  on  Sept.  17  to  20  with  a  large 
attendance,  augmented  by  the  foreign 
delegates  to  the  International  Illumi¬ 
nation  Congress  to  be  held  at  Lake 
Saranac,  N.  Y.,  next  week.  The  first 
of  these  trends  embodies  a  new  con¬ 
ception  for  the  design  of  lighting 
schemes  for  commercial,  public  and  do¬ 
mestic  lighting.  This  movement  had  its 
origin  at  the  Exposition  des  Arts 
Decoratifs  in  Paris  in  1925  and  is 
spreading  so  rapidly  that  it  constitutes 
a  distinct  development  in  the  art  of 
interior  lighting.  France  and  Germany 
have  set  the  pace,  but  the  United  States 
is  also  feeling  the  impulse.  Two  fea¬ 
tures  of  the  new  style  are  that  many  of 
the  fittings  are  made  of  frosted  glass  in 
flat  sheets  and  that  rooms  are  lighted 
largely,  not  by  fixtures,  but  by  built-in 
units  of  light  that  form  an  integral  part 
of  the  design  and  architecture  of  the 
room.  High  illumination  with  low  sur¬ 
face  brightness,  combined  with  har¬ 
monious  decorative  design,  character¬ 
izes  this  new  or  modernistic  lighting 
trend.  Illuminating  schemes  become  a 
part  of  architecture  and  architectural 
design  must  be  concurrent  with  illumi¬ 
nation  design. 

The  second  trend  is  involved  in  the 
desire  to  get  better  conceptions  of  light¬ 
ing  into  practice.  Schools,  examples  of 
installation,  advertising,  booklets  and  all 
possible  outlets  were  suggested  as  means 
to  this  end.  The  art  of  illumination  is 
held  to  be  far  ahead  of  existing  instal¬ 
lations,  and  speakers  at  the  convention 
urged  the  I.E.S.  to  take  most  active 
steps  to  correct  the  bad  lighting  con¬ 
ditions  that  prevail. 

Recent  progress  in  lighting  was  re¬ 
corded  in  the  excellent  group  of  papers 
listed  in  the  Electrical  World  for 
Aug,  25  (page  377).  The  better  light¬ 
ing  of  public  halls  and  auditoriums,  now 
in  the  main  poorly  equipped,  was 
warmly  advocated.  Decorative  lighting 
of  gardens,  brooks,  fountains,  and  other 
beauty  spots,  as  well  as  of  buildings, 
was  described  by  A.  L.  Powell  as  an 
esthetic  possibility  within  economic 
reach  of  many.  Advances  in  airplane 
lighting  were  recorded:  a  new  10-watt 
lamp  with  an  intermediate  screw  base 
was  described,  and  in  contrast  there  was 
an  account  of  a  50-kw.  lamp  with  im¬ 
proved  methods  of  radiating  the  heat 
it  generates ;  neon  lighting  was  surveyed 
and  shown  to  have  become  well  stand¬ 
ardized  as  a  manufactured  device ;  ultra¬ 
violet  light  for  therapeutic  work  was 
shown  to  be  growing  in  use,  and  street 
lighting,  traffic  lighting  and  lighting  as 
a  part  of  radio  development  were  inter¬ 
estingly  discussed.  In  industrial  illumi¬ 
nation,  it  was  made  clear,  the  tendency 
is  to  use  both  local  and  general  lighting 


to  get  the  best  results,  and  installations 
of  good  industrial  lighting  are  increas¬ 
ing  rapidly. 

In  his  report  for  the  committee  on 
progress  F'.  E.  Cady  gave  some  valuable 
statistics  on  lighting.  The  world  con- 
.sumption  of  incandescent  lamps,  he  said, 
is  more  than  600,000,000  a  year. 
European  factories  produce  200.0(K),00() 
and  the  United  States  305,000,000. 
Tungsten  miniature  lamps  produced 
amount  to  205,000,000,  carbon  miniature 
lamps  to  14.500,000,  For  large  lamps 
the  average  watts  and  lumens  per  watt 
decreased  slightly  in  1927  as  compared 
with  the  values  prevailing  in  1926.  The 
committee  estimated  that  the  average 
home  requires  seven  lamp  renewals  each 
year,  which  would  account  for  a  con¬ 
sumption  of  123,000,000  lamps  a  year. 
For  each  million  new  homes  built  at 
least  22,000,000  lamps  are  installed. 

In  his  presidential  address  Norman 
Macbeth  reviewed  the  work  of  the  so¬ 
ciety.  He  said  that  the  organization 
could  be  more  useful  in  the  commercial 
lighting  field  if  it  had  the  money  to  pub¬ 
lish  bulletins,  codes  and  load-building 
matter.  He  pointed  to  the  great  work 
the  society  has  done  in  the  past,  hut  said 
its  resources  were  now  inadequate  to  do 
the  things  for  illumination  that  appeared 
needed  in  view  of  the  widespread  mod¬ 
ern  developments. 

Mr.  Paterson’s  Address 

A  feature  of  the  meeting  was  an  ad¬ 
dress  by  Clififord  C,  Paterson  of  Eng¬ 
land,  president  of  the  International  Il¬ 
lumination  Congress.  He  traced  the 
development  of  lighting  and  lighting 
equipment  with  the  aid  of  museum  mate¬ 
rial.  He  said  that  light  could  be  used 
or  abu.sed;  it  could  soothe  or  irritate, 
and  he  went  on  to  develop  the  mechan¬ 
ism  of  lighting  and  seeing  in  graphic 
form.  The  theory  of  light  still  baffles 
science,  Mr.  Paterson  observed,  and  new 
discoveries  make  old  theories  obsolete. 
None  the  less,  illuminating  engineers 
know  how  to  apply  light  as  never  before. 

Good  lighting,  according  to  Mr.  Pater¬ 
son,  is  something  akin  to  the  perfect 
human  character — “that  which  permeates 
all  around  it  with  charm  and  helpfulness, 
but  effaces  its  own  individuality.”  But. 
he  said,  despite  great  progress,  the  goal 
is  yet  far  in  the  distance.  In  factories, 
in  street  lighting,  in  every  application, 
knowledge  is  ahead  of  practice,  while 
the  knowledge  itself  is  meager  as  com¬ 
pared  with  what  the  future  holds.  Mr. 
Paterson  urged  international  accord  and 
the  comparison  of  experiences  in  light¬ 
ing  in  order  to  make  faster  and  more 
orderly  progress. 

A  splendid  meeting  at  the  University 
of  Toronto  on  Monday  night  was  ad¬ 
dressed  by  Premier  G.  H.  Ferguson  of 
Ontario,  Dr.  Clayton  H.  Sharp  and  Mr. 
Paterson,  after  which  a  reception  and 
dance  at  Hart  House  was  held. 
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Florida’s  Transmission 
Lines  Suffer  in  Storm 

IVest  Indian  Hurricane  Hits  East  Coast 
and  Passes  up  Through  State,  but 
Power  Plants  Escape  with  Little 
Damage  Reported 

ONCE  more  electric  light  and  power 
systems  in  Florida  have  had  to  bear 
the  brunt  of  a  hurricane  of  great  severity 
which,  originating  in  the  West  Indies, 
where  it  wrought  lutvoc  in  Porto  Rico 
and  other  islands,  struck  the  east  coast 
of  the  peninsula  early  this  week,  took 
many  lives  and  destroyed  much  prop¬ 
erty  in  West  Palm  Beach,  Palm  Beach 
and  other  places,  caused  Lake  Okeecho¬ 
bee  to  overflow,  and  then  passed  north 
through  the  center  of  the  state  and 
along  the  Georgia  and  Carolina  coasts, 
its  fury  gradually  diminishing.  It  is  too 
soon  for  any  accurate  account  of  the 
damage  done  to  utility  systems.  Fortu¬ 
nately  this  seems  to  have  been  much  less 
than  might  have  been  the  case  had  the 
storm  taken  a  different  path  and  struck 
some  of  the  more  populous  cities.  A 
correspondent  of  the  Electrical  World 
at  Jacksonville  summarizes  the  situation 
as  follows : 

‘‘Scarcely  any  damage  was  done  by 
the  storm  to  the  municipal  power  plant 
at  Jacksonville.  A  few  poles  went  down 
in  the  outskirts,  but  service  was  75  per 
cent  restored  by  Monday  night  and 
entirely  so  on  Tuesday.  Little  or  no 
damage  down  the  state  to  the  power 
plants  themselves  is  reported,  but  the 
distribution  lines  are  in  bad  shape  on 
the  east  coast.  Joe  Gill,  general  man¬ 
ager  Florida  Power  &  Light  Company, 
is  quoted  as  saying  that  he  was  bringing 
in  hundreds  of  repairmen  from  the 
Carolinas  to  restore  the  lines  in  the 
shortest  possible  time.  The  greatest 
damage  to  transmission  and  distribution 
systems  was  in  the  neighborhood  of 
Palm  Beach  and  West  Palm  Beach, 
served  by  the  Florida  Power  &  Light 
Company.  Miami,  where  this  company 
has  its  largest  generating  station,  a  city 
which  was  hard  hit  in  the  hurricane  of 
1926,  escaped  the  fury  of  the  storm. 

“In  the  .south  central  section  of  the 
state  also,  around  Sebring  and  Lake 
Wales,  transmission  .systems  suffered 
damage.  At  Lake  Wales  a  standpipe 
fell  on  the  power  plant  of  the  Florida 
Public  Service  Company,  damaging  the 
building  to  some  extent.  Not  much  de¬ 
struction  to  lines  on  the  west  coast  is 
reported.  Tampa  and  its  vicinity  were 
out  of  the  storm’s  path.” 


Porto  Rico  Service  Is  Partly 
Restored  by  Strong  Effort 

The  tropical  hurricane  that  had  its 
birth  ten  days  ago  in  the  West  Indies 
struck  Porto  Rico  with  particular 
vigor,  taking  hundreds  of  lives  and 
destroying  millions  of  dollars’  worth  of 
property.  The  city  of  San  Juan  and  the 
northern  end  of  the  island  .suffered  most. 
Inevitably  the  Porto  Rico  Railway, 
Light  &  Power  Company,  which  serves 


that  territory,  was  hard  hit.  Frederick 
Krug,  its  manager,  is  quoted  in  the 
press  dispatches  as  saying  that  the  loss 
to  his  company  would  be  at  least  $3,000,- 
000.  In  response  to  a  mes.sage  from  the 
Electrical  World  the  following  radio¬ 
gram  from  Mr.  Krug  was  received  on 
'I'hursday  morning,  showing  the  vigor¬ 
ous  efforts  of  the  company  to  surmount 
the  disa.ster: 

“Power  service  for  the  restoration  of 
water  supply  was  re-established  45  hours 
after  the  storm  struck  San  Juan.  Light¬ 
ing  was  restored  in  the  business  district 
in  72  hours.  Energy  for  all  es.sential 
services  is  being  supplied  as  rapidly  as 
possible.  The  government  plants  at 
Carite  are  out  of  service.  The  plants 
at  Ponce  and  Mayaguez  [on  the  south 
and  west  coasts  respectively]  are  un¬ 
damaged.  The  wind  at  San  Juan  was 
L50  miles  an  hour  and  on  parts  of  our 
system  probably  200  miles.” 

The  Porto  Rico  Railway,  Light  & 
Power  Company,  controlled  by  Canadian 
interests,  has  both  a  steam  and  a  hydro 
plant,  the  former  being  rated  at  10,- 
000  kva.  and  the  latter  at  10,600  hp. 
It  plans,  under  legislative  authority,  to 
develop  another  10,000  hp.  of  hydro¬ 
electricity  and  has  an  application  pend¬ 
ing  before  the  Federal  Power  Com¬ 
mission. 


Many  Topics  Are  Covered 
at  Glenwood  Springs 

Rocky  Mountain  Men  Want  Informa¬ 
tion  Committee  H'ork  to  Go  on 
Under  Guidance  of  Outstanding 
Leaders  in  the  Industry 

The  twenty-fifth  annual  convention 
of  the  Colorado  Utilities  Association 
and  the  ninth  annual  convention  of  the 
Rocky  Mountain  Division  of  the  Na¬ 
tional  Electric  Light  Association  came 
to  a  close  at  Glenwood  Springs  on 
Thursday,  Sept.  20.  With  230  delegates 
regi.stered,  the  joint  conference  got 
under  way  on  Monday  with  Presidents 
H.  S.  Robertson  of  the  Utilities  Asso¬ 
ciation  and  C.  N.  Stannard  of  the  Rocky 
Mountain  Division  serving  as  co-chair¬ 
men.  So  complete  was  the  program  that 
scarcely  a  phase  of  utility  business  was 
overlooked.  Special  emphasis  was  given 
public  speaking,  information  committee 
work,  load  building  and  public  relations. 

President  Arkwright  told  of  the  re¬ 
cent  activities  and  the  ambitious  pro¬ 
gram  of  the  national  association,  which 
was  also  represented  by  Isabell  Davie 
and  Eloise  Davison  of  its  women’s  com¬ 
mittee.  With  respect  to  information 
committee  work,  it  was  seen  that  there 
is  no  thought  of  discontinuing  commit¬ 
tee  activity,  but  rather  that  the  bigger 
utility  executives  must  take  active 
leadership  in  committee  activity  in  the 
future. 

Officers  to  serve  on  the  executive  com¬ 
mittees  of  the  two  associations  were 
elected  on  Thursday.  For  the  Rocky 
Mountain  Division,  N.E.L.A.,  the.se  are: 
President,  W.  D.  Johnston;  vice-presi¬ 
dents,  J.  A.  Clay,  J,  E.  Loiseau  and 
W,  W.  Nielsen.  A.  C.  Cornell  and 


O.  A.  Weller  succeed  themselves  a* 
treasurer  and  secretary  respectively 
The  Colorado  Utilities  Associatior 
elected  V.  L.  Board  president  and  Ra> 
Morris,  R.  W.  Booze  and  W.  N.  Qark 
vice-presidents. 


Great  Lakes  N.E.L.A.  Issues 
Convention  Program 

Below  is  the  business  program 
adopted  by  the  Great  Lakes  Division. 
N.E.L.A.,  for  its  eighth  annual  conven¬ 
tion,  to  lie  held  on  Thursday  to  Satur¬ 
day  of  next  week  at  French  Lick,  Ind. : 

THURSDAY,  SEPT.  27 

Morning — Pre.sident's  addre.s.s,  J.  E.  John- 
•son  ;  “Service — the  Slogan  of  Success,”  Mrs. 

S.  Richard.son ;  addre.s.s,  Paul  S.  Clapp ; 
address,  J.  F.  Owens. 

Afternoon — Meetins:  of  women  represen¬ 
tatives. 

FRIDAY,  SEPT.  28 

Morning — “The  Power  Company  in  the 
•Marketplace,”  C.  E.  Greenwood ;  “Possibil¬ 
ities  of  Increasing  Dighting  Sales,”  J.  Paul 
Clayton  ;  “Great  Lakes  Division  Lamp  Cam¬ 
paign,”  E.  L.  Hinchcliff ;  “More  Kilowatt- 
Hours  Through  Group  Teamwork,”  Mar¬ 
shall  E.  Samp.sell :  “Results  Achieved  on 
Michigan  Experimental  Farm  lane,”  PTof. 

J.  F.  Gallagher. 

Evening — Banquet ;  address  by  President 
Arkwright  of  the  N.E.L.A. 

SATURDAY,  SEPT.  29 

Morning  —  “Is  Future  System  Planning 
Justified?”  E.  A.  Hester;  “Accounting  and 
Management,”  Arthur  Perrow ;  “The  Engi¬ 
neer  and  His  Function,”  H.  B.  Brydon ; 
“The  Higher  Audit,”  Demp.ster  MacMurphy  ; 
“Executive  Responsibility  for  Accidents," 

K.  R.  MacKinnon. 


National  Fuels  Conference  at 
Cleveland  Has  Wide  Range 

Pulverized-fuel  firing  received  much 
attention  and  a  wide  range  of  coal-com- 
bu.stion  problems  were  di.scus.sed  at  the 
four-day  national  fuels  meeting  held  at 
Cleveland  by  the  Fuels  Division  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  on  Monday  to  Thursday  inclusive 
of  this  week.  Coal  producers  were  ad¬ 
vised  to  unite  in  research  work  designed 
to  widen  the  field  for  the  utilization  of 
their  product.  Owing  to  pressure  on  the 
news  columns  the  Electrical  World’s 
report  of  this  meeting  is  unavoidably 
held  over  until  next  week. 

Rate  Reductions  Announced  by 
California-Oregon  Company 

Rate  reductions  representing  an  an¬ 
nual  saving  of  approximately  $90,000 
to  domestic  and  commercial  lighting 
customers  of  the  California-Oregon 
Power  Company  will  become  effective 
Oct.  1,  according  to  an  announcement 
by  P.  O.  Crawford,  vice-president  and 
general  manager  of  the  company.  Un¬ 
der  the  new  schedules  the  domestic 
lighting  rates  in  both  California  and 
Oregon  communities  will  be  for  the 
first  50  kw.-hr.  per  month  8  cents  a 
kilowatt-hour,  with  the  excess  at  5 
cents,  the  monthly  minimum  bill  be¬ 
ing  $1.  This  represents  a  considerable 
reduction  under  the  old  schedules,  where 
the  top  rate  has  been  10  cents  or  higher. 
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N.E.L.A.  Committees  Meet  In  Chicago 

Budget  Approved  and  Plans  Made  for  Coming  Year — Utility 
Investigation  Viewed  as  Important  but  Without  Alarm — 
Sampsell  Elected  a  Vice-President 


Allow  ance  and  approval  of  the 
budget  for  the  ensuing  year  was 
the  chief  business  before  the  meeting 
of  the  executive  committee  of  the 
National  Electric  Light  Association  in 
Chicago  on  Sept.  13.  This  meeting 
concluded  a  series  of  committee  gather¬ 
ings  that  began  on  Sept.  10.  The  first 
meetings  were  those  of  the  women’s 
and  rural  electric  service  committees, 
followed  the  next  day  by  sessions  of 
the  committees  on  public  speaking,  re¬ 
lations  with  financial  institutions  and 
customer  ownership.  On  the  third  day 
came  the  session  of  the  executive  com¬ 
mittee,  Public  Relations  National  Sec¬ 
tion,  and  on  the  fourth,  as  just  stated, 
the  national  executive  committee  met. 
The  last-named  meeting  afforded  little 
indication  that  light  and  power  com¬ 
pany  officials  view  the  Federal  Trade 
Commission  utility  investigation  with 
alarm,  though,  on  the  other  hand,  there 
was  evident  no  disposition  to  minimize 
its  importance. 

The  growing  importance  and  scope 
of  the  work  of  the  geographic  sections 
was  emphasized  by  Paul  S.  Clapp  in 
his  address  as  managing  director  and 
in  the  reports  of  the  presidents  of  the 
sections.  Mr.  Clapp  announced  that 
Ernest  Greenwood,  author  of  “Aladdin, 
U..S.A.,”  was  now  a  member  of  the 
N.E.L.A.  headquarters  staff  and  was 
charged  with  the  duty  of  carrying  to 
public  understanding  the  information 
on  the  central-station  industry  con¬ 
tained  in  the  statistical  compilations 
of  the  association.  Adverting  to  the 
Federal  Trade  Commission  investiga¬ 
tion.  Mr.  Clapp  emphasized  the  c.r  parte 
nature  of  the  inquiry  and  the  series  of 
selective  processes,  the  picking  out  of 
items  and  their  consideration  independent 
of  their  contexts,  through  which  the 
evidence  had  to  pass  before  it  reached 
the  commission  and  the  public.  He 
said  that  he  had  found  in  his  travels 
about  the  country  a  general  condition 
of  good  local  public  relations,  with  the 
national  situation,  as  represented  by 
newspaper  reports  of  the  commission 
hearings,  not  greatly  affecting  them. 
The  alleged  iilsidious  propaganda  in  the 
schools  was,  in  one  case  at  least,  shown 
by  Mr.  Clapp  to  .stand  on  very  little 
ground.  He  cited  a  list  of  sources 
from  which  information  on  various 
industries  and  businesses  was  furnished 
to  the  schools  of  Cleveland.  Of  2,500 
different  pamphlets,  brochures  and  other 
literature,  only  three  came  from  the 
electric  utility  industry. 

One  of  the  first  actions  of  the  com¬ 
mittee  after  it  convened  was  the  elec¬ 
tion  of  Marshall  E.  Sampsell  as  fourth 
vice-president  to  fill  the  vacancy  caused 
by  the  non-acceptance  of  that  office  by 
Arthur  W.  Thompson.  Mr.  .Sempsell. 
who  is  chairman  of  the  Commercial 
National  Section,  outlined  the  new 
organization  of  the  section  into  four 


bureaus,  as  already  reported  in  the  Elec¬ 
trical  World.  He  transmitted  to  the 
association  an  offer  of  a  prize  award 
of  $1,000  and  a  gold  medal  to  be  given 
by  the  Federal  Electric  Company  to  the 
man  and  the  company  making  the 
greatest  improvement  in  electrical  ad¬ 
vertising  during  the  year.  The  com¬ 
mittee  voted  to  accept  this  offer.  Re¬ 
ports  on  the  accomplishments  and  the 
work  in  hand  of  the  Engineering,  Pub¬ 
lic  Relations  and  Accounting  Sections 
were  presented  by  Messrs.  E.  C.  Stone, 
J.  F.  Owens  and  J.  F.  Ford. 

Following  these  came  reports  of  the 
national  committees  on  civic  develop¬ 
ment,  rural  service  and  advertising. 
E.  W.  Goldschmidt,  chairman  of  the 
exhibition  committee,  announced  the 
tentative  plans  for  the  exhibition  at  the 
1929  national  convention  in  the  new 
municipal  auditorium  at  Atlantic  City, 
June  3  to  7.  C.  L.  Collens,  vice-presi¬ 
dent  of  the  National  Electrical  Manu¬ 
facturers’  Association,  made  a  plea  for 
a  closer  co-operation  between  that  body 
and  the  N.E.L.A.  in  the  matter  of  uni¬ 
form  ordinances  to  regulate  electrical 
uses  and  applications.  Mr.  Collens  said 
that  fact  finding  on  specific  situations 
was  well  along  and  that  the  time  had 
come  for  concerted  action  by  the  whole 
electrical  industry  to  the  end  that 
production  and  application  of  electrical 
devices  and  er|uipment  might  not  be 
hampered  by  the  unnecessarily  diversi¬ 
fied  reciuirements  of  the  laws  of  differ¬ 
ent  cities  and  states.  He  moved  that  the 
N.E.L.A.  appoint  a  committee  to  co¬ 
operate  with  the  N.E.M.A.  and  the 
Society  for  Electrical  Development  in 
the  furtherance  of  this  work.  The 
motion  was  adopted,  and  President 
Arkwright  appointed  Messrs.  Davidson. 
Lloyd.  Day,  Sampsell  and  Stone  to 
serve  on  the  committee. 


General  Electric  Broadcasts 
Drama  by  Television 

Drama  by  radio  has  been  made  pos¬ 
sible  by  recent  development  of  a  sim¬ 
plified  and  portable  television  trans¬ 
mitter  or  camera  by  Dr.  E.  F.  W. 
Alexander.son.  consulting  engineer  of 
the  General  Electric  Company  and  chief 
consulting  engineer  of  the  Radio  Corpo¬ 
ration  of  America.  The  first  play  by 
television  was  broadcast  on  the  after¬ 
noon  of  Sept.  11  during  the  regular 
television  period  of  the  General  Electric 
Company’s  Schenectady  station.  WGY, 
and  a  second  performance  was  put  on 
the  air  at  11 :30  o’clock  that  night.  The 
play  was  “The  Queen’s  Messenger,”  a 
one-act  drama  by  J.  Hartley  Manners. 
The  television  version  was  the  same  in 
every  respect  as  the  stage  offering,  but 
many  new  problems  in  dramatic  tech¬ 
nique  were  presented  in  putting  on  the 


air  a  performance  intended  for  repro¬ 
duction  instantaneously  in  homes  dis¬ 
tant  from  the  scene  of  the  action.  About 
40  minutes  was  required  for  the  pro¬ 
gram.  Only  the  heads  of  the  actors  can 
be  transmitted  at  the  present  stage  of 
the  development. 

The  cameras,  of  which  three  were 
used— one  for  each  of  the  two  char¬ 
acters  in  the  drama  and  a  third  for  the 
introduction  of  “props”  and  other  visual 
effects — each  consisted  of  three  units,  a 
cabinet  containing  a  24-hole  disk  and  a 
1,000-watt  lamp  as  a  light  source  and 
two  smaller  cabinets  each  housing  a 
photo-electric  tube  with  amplifier.  There 
was  a  microphone  for  each  actor.  The 
performance  v’ent  out  on  three  wave 
lengths,  the  picture  being  transmitted 
on  two  and  the  voices  on  one. 


Speakers  Selected  for  Safety 
Congress  at  New  York 

The  complete  program  of  the  seven¬ 
teenth  annual  congress  of  the  National 
Saftey  Council,  to  be  held  at  the  Wal¬ 
dorf-Astoria  and  Pennsylvania  Hotels, 
New  York,  in  the  first  week  of  October, 
embraces  more  than  a  hundred  meet¬ 
ings — general  sessions,  industrial  and 
trade  sections,  other  special  groups  and 
entertainment  features,  in  addition  to 
the  public  safety,  education  and  women’s 
session  programs. 

The  National  Safety  Council  aims  to 
be  “a  clearing  house  of  knowledge  and 
inspiration  on  accident  prevention.”  It 
is  a  voluntary  co-operative  society  with 
4.600  members,  including  public  utilities, 
industries,  insurance  carriers,  public  in¬ 
stitutions  and  individuals. 

On  Monday  afternoon,  Oct,  1,  the 
New  York  congress  will  open  with  four 
addresses  to  be  made  at  a  joint  session 
in  the  Waldorf-Astoria.  One  of  these 
will  be  by  John  W,  Lieb,  vice-president 
New  "S’ork  Edison  Company,  on  the  con¬ 
tribution  of  the  electric  light  and  power 
industry  to  the  safety  movement. 

The  first  public  utilities  session  will 
be  held  on  the  following  morning  at  the 
Pennsylvania  Hotel,  following  a  break¬ 
fast  conference.  Dr.  Samuel  W.  Grafifin 
of  the  Y.M.C.A.  is  to  speak  on  “First 
Principles.”  Dr.  James  S.  Thomas, 
University  of  Alabama,  will  dwell  on 
“The  Safety  Man’s  Place  in  a  Public 
Utility,”  and  the  election  of  officers 
will  take  place.  On  Wednesday  morn¬ 
ing  there  will  be  brief  presentations  of 
the  past  year’s  work  and  a  distribution 
of  reports  and  addresses.  A  joint 
luncheon  with  the  Electric  Railway  Sec¬ 
tion  will  be  held  at  noon,  when  there 
will  be  a  presentation  of  trophies  to 
the  winners  in  the  utilities’  safety  con¬ 
test  and  an  address  by  Ernest  W.  Beck, 
vice-president  of  the  Ifhtional  Safety 
Council.  On  Thursday  morning  H.  B. 
Harmer,  Philadelphia  Electric  Com¬ 
pany,  will  speak  and  there  wdll  be  a 
discussion  of  pole  accidents.  An  in¬ 
formal  discussion  of  accident  preven¬ 
tion  work  in  the  utilities  field  will 
follow,  and  George  Opp,  Detroit  Edison 
Company,  will  ask  “What  Are  We 
Going  to  Do  About  It  ?” 
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Purchases  and  Mergers 

ll’cst  Penn  Power  Takes  Over  Dunbar 
{Pa.)  Property — “One-Man”  Ver¬ 
mont  System  Goes  to  Foshay — Illinois 
City  Plants  Consider  Offers 

The  Dunbar  Electric  Company  and 
the  Dunbar  Electric  Corporation 
have  made  application  to  the  Pennsyl¬ 
vania  I’ublic  Service  Commission  for 
approval  of  the  sale  of  the  property  and 
franchises  of  the  former  company  in 
Fayette  County  to  the  latter.  An  ap¬ 
plication  was  filed  at  the  same  time  for 
approval  of  the  sale  of  the  property  and 
franchises  of  the  Dunbar  Electric  Cor¬ 
poration  to  the  West  Penn  Power  Cor¬ 
poration. 

Announcement,  referred  to  under  “Finan¬ 
cial  and  Statisical”  (page  590),  is  made 
of  a  plan  to  merge  the  Penn-Ohio  Securi¬ 
ties  Corporation  and  the  Northern  Ohio 
Power  Company  with  the  Penn-Ohio  Edi¬ 
son  Company,  controlled  by  the  Allied 
Pow’er  &  Light  Corporation,  as  a  measure 
to  simplify  the  corporate  structure  of  this 
public  utility  group.  At  the  present  time 
the  Penn-Ohio  Edison  is  controlled  by  the 
Penn-Ohio  Securities,  and  in  turn  the 
Edison  company  controls  the  Northern 
Ohio  Power  Company. 

A  small  utility  system  owned  by  one  man 
and  widely  known  in  Vermont,  the  E.  M. 
Nichols  Electric  Company  of  Barton,  in 
that  state,  has  been  purchased  hy  the  VV.  B. 
Foshay  Company  for  the  Public  Utilities 
Consolidated  Corporation,  holding  com¬ 
pany.  It  will  be  operated  by  the  Public 
Utilities  Vermont  Corporation.  The 
Nichols  system  w'as  begun  nearly  25  years 
ago  by  a  Glover  citizen  who  “signed  up” 
30  neighlwrs  and  built  a  three-mile  trans¬ 
mission  line  to  the  municipal  plant  at  Bar¬ 
ton.  Twenty  years  ago  Dr.  E.  M.  Nichols 
of  Barton  bought  the  transmission  line  for 
$2,800,  and  he  developed  the  system  to  a 
point  where,  with  113  miles  of  wire  and 
t>00  customers,  it  brought  $120,000  from  the 
\V.  B.  P'oshay  Company. 

The  Lake  Superior  District  Power  Com¬ 
pany  has  acquired  electric  systems  serving 
the  towns  of  Park  Falls,  Fifield  and  Phil¬ 
lips,  Wis.  They  were  formerly  served  by 
tbe  Flambeau  Public  Service  Company  of 
Park  Falls,  Wis.  The  purchasing  com¬ 
pany’s  66,000-volt  transmission  line  runs 
through  Park  Falls  and  will  connect  with 
the  33,000-volt  transmission  line  that  serves 
the  three  towns. 

The  Princeton  (Ill.)  City  Council,  which 
is  about  to  authorize  a  new  unit  in  its 
municipal  light  and  power  plant,  is  con- 
•sidering  an  offer  from  the  Illinois  Power 
&  Light  Corporation  to  lease  the  plant  for 
a  five-year  period  at  an  annual  rental  of 
$50,000.  The  company  officials  say  they 
can  make  a  rate  lower  than  the  city  can 
offer  even  with  a  new  unit. 

The  Shelbyville  (Ill.)  City  Council  ex¬ 
pects  to  conclude  a  contract  with  the  Cen¬ 
tral  Illinois  Public  Service  Company  by 
which  the  utility  will  connect  its  power 
lines  with  the  municipal  distribution  system 
and  take  over  the  light  and  power  privi¬ 
leges  within  the  city. 

The  Northern  Powder  &  Light  Company 
recently  purchased  the  Pollock  (S.  D.) 
Light  &  Power  Company  and  will  take 
possession  Oct.  1.  The  Otter  Tail  Power 
C  ompany  has  bought  from  the  Dakota 
I’ublic  Service  Company  electric  properties 
at  Starkweather.  Tower  City  and  Buffalo. 
N.  D.  The  Hughes  Electric  Company. 
Bismarck.  N.  D.,  has  purchased  the  electric 
plant  at  Stanton.  N  D.. 

The  New  York  Power  &  Light  Corpo¬ 


ration  has  petitioned  the  Public  Service 
Commission  for  consent  to  absorb  the  Fort 
Henry  Light,  Heat  &  Power  Company, 
supplying  Port  Henry,  Moriah  and  Crown 
Point. 

A  joint  petition  of  the  Antwerp  (N.  Y.) 
Light  &  Power  Company  and  the  Theresa 
(N.  Y.)  Hydro-Electric  Power  Company 
and  Theresa  Electric  Light  Company  for 
transfer  of  the  Theresa  properties  to  the 
Antwerp  company  has  been  submitted  to 
the  New  York  Public  Service  Commission. 

The  Stanley  Power  Company  of  Estes 
Park,  Colo.,  has  been  purchased  by  the 
Public  Service  Company  of  Colorado,  and 
the  town  will  be  connected  with  that  com¬ 
pany’s  lines.  Voters  of  Peetz,  Colo.,  also, 
at  a  special  election  held  Sept.  8,  agreed  to 
sell  its  municipally  owned  electric  plant  to 
the  Public  Service  Company. 

The  South  Georgia  Power  Company  has 
purchased  the  city  light  plant  of  Abbeville, 
Ga.,  and  extended  its  high-tension  line  into 
that  city. 

Taxpayers  of  St.  Francisville,  La.,  at  a 
special  election  voted  to  sell  the  municipal 
electric  light  and  water  plant  to  the  Mis¬ 
sissippi  Utilities  Company  for  a  cash  con¬ 
sideration  of  $40,000. 

Plans  for  Delray  No.  3 

Detroit  Edison  Power  House  Now 

Under  Construction  Will  Have  Initial 

Equipment  of  100,000  Kxv.  and  Ulti¬ 
mate  Rating  of  Three  Times  That 

ALTHOUGH  it  will  be  a  year  before 
xXthe  Detroit  Edison  Company’s  Del¬ 
ray  power  house  No.  3  will  be  ready  for 
service,  the  framework  for  the  initial 
half  of  the  ultimate  building  is  well  ad¬ 
vanced.  This  portion  will  accommodate 
three  main  generating  units  and  six 
boilers.  The  capacity  to  be  installed 
under  tbe  present  program  is  100,000 
kw.  The  ultimate  capacity  is  to  be 
300,000  kw.  or  perhaps  350,000  kw.  The 
outstanding  difference  between  this  plant 
and  the  Trenton  Channel  plant  is  in  the 
fuel-burning  equipment.  Stokers  will 
be  used  instead  of  pulverized-fuel  equip¬ 
ment. 

Two  turbo-generators,  each  rated  at 
50,000  kw.,  will  be  installed  in  the  near 
future.  These  machines  will  be  essen¬ 
tially  duplicates  of  those  now  installed 
at  Trenton  Channel,  and  complete  inter¬ 
changeability  of  removable  parts  will 
therefore  be  possible.  A  noteworthy 
difference  between  the  Trenton  Channel 
and  Delray  machines  is  that  steam  for 
feed-water  heating  will  be  extracted 
from  four  stages  at  Delray  as  against 
three  at  Trenton  Channel. 

Two  direct -cur  rent  auxiliary  generat¬ 
ing  sets  are  to  be  provided  at  present, 
each  having  a  rating  of  4,000  kw.  and 
able  to  carry  6,000  kw.  for  one  hour  in 
emergency  without  injury  by  over¬ 
heating. 

Five  boilers  will  be  installed  at  the 
present  time,  leaving  the  No.  1  position 
vacant  temporarily.  The  type  W 
Stirling  boiler,  which  has  long  been  the 
standard  in  Detroit  Edison  Company 
power-house  practice,  has  given  way  to 
a  new  design  of  bent-tube  boiler,  some¬ 
what  of  the  Stirling  character.  This 
new  Ixjiler  unit  is  single-ended  and 
comprises  in  reality  two  distinct  boilers. 
The  upper  or  main  boiler  will  have 


three  upper  drums  and  one  lower  or 
mud  drum.  Pressure  will  be  higher 
than  400  lb.  per  square  inch  by  an 
amount  sufficient  to  permit  superheated 
steam  to  be  supplied  at  the  superheater 
outlet  at  approximately  400  lb.  per 
square  inch.  The  superheated  steam 
temperature  will  be  the  same  as  at  Tren¬ 
ton  Channel — 7(X)  deg.  F.  The  stokers 
will  be  single-ended. 

Operating  simplicity,  says  P.  W. 
Thompson,  chief  assistant  engineer  of 
power  plants,  in  the  Synchroscope,  a 
company  publication,  is  the  keynote  of 
the  design  of  this  plant,  and  this,  to¬ 
gether  with  the  fundamental  principle  of 
standardization  and  duplication  of  equip¬ 
ment,  is  expected  to  produce  a  plant 
giving  not  only  good  commercial  effi¬ 
ciency  but  excellent  reliability  with  a 
minimum  of  operating  supervision. 

Skagit  and  Sultan  River 
Projects  at  Seattle 

Seattle’s  municipal  authorities  are 
planning  to  start  construction  on  the 
Skagit  transmission  line  from  Gorge 
Creek  to  Seattle  about  the  first  of  next 
year.  The  line  will  be  120  miles  long, 
three-phase,  and  carry  165,tK)0  volts. 
The  completed  cost,  including  right-of- 
way,  clearing,  pole  line  and  equipment, 
is  put  at  $1,800,000. 

With  the  power  and  water  potentiali¬ 
ties  of  Sultan  River  as  the  prize,  a  fight 
between  Seattle  and  the  Stone  &  Web¬ 
ster  interests  is  thought  to  loom  follow¬ 
ing  the  discovery  that  the  power  com¬ 
pany  has  been  making  surveys  of  the 
Sultan  River  basin.  Stone  &  Webster 
declare  they  have  been  conducting  a  sur¬ 
vey  of  the  site  for  more  than  a  year, 
long  before  the  city  “discovered”  that 
this  was  the  logical  site  for  a  future 
water  supply  for  the  district  between 
Seattle  and  Everett.  It  has  been  pro¬ 
posed  that  the  city  of  Seattle  co-operate 
with  Everett  in  development  of  the  Sul¬ 
tan  River  water  source. 

Cutting  Rates  in  Kansas 

State  Commission’s  Efforts  Have 
Brought  Sainng  of  $500,000  to  Cus¬ 
tomers,  According  to  Commissioner 
Dalton — Five  Large  Companies  An¬ 
nounce  Reductions 

WHEN  two  resignations  from  the 
Kansas,  Public  Service  Commis¬ 
sion  were  accepted  by  the  Governor  a 
vear  ago.  Judge  A.  M.  Pickier  succeed¬ 
ing  L.  T.  Hussey  as  chairman  and  J.  H. 
Crawford  succeeding  Frank  O’Brien,  it 
was  announced  that  there  would  be  a 
general  survey  of  the  rates  of  public 
utilities  in  the  state.  W.  B.  Dalton,  one 
of  the  three  other  members,  has  just 
given  out  a  statement  of  what  has  been 
accomplished  as  he  sees  it.  According 
to  his  estimate,  based  on  previous  con¬ 
sumption,  customers  will  save  $560,000 
annually.  Cities  served  by  all  the 
larger  power  companies  are  now  enjoy¬ 
ing  lower  rates,  with  the  exception  of 
Wichita,  where  the  schedule  of  the  Kan¬ 
sas  Gas  &  Electric  Company  was  held 
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to  be  so  low  and  reasonable  as  compared 
with  the  other  companies  throughout 
the  state  that  it  was  not  asked  to  make 
reductions.  It  was  the  Kansas  Gas  & 
Electric  Company’s  rates,  as  a  matter  of 
fact,  that  caused  the  general  survey  to  be 
made. 

The  Kansas  Electric  Power  Company 
of  Lawrence  was  the  first  to  file  a  new 
schedule,  reducing  the  rates  from  10  to 
20  per  cent  and  placing  all  its  towns  on 
substantially  the  same  basis,  proportional 
to  population.  The  Kansas  Utilities 
Company  of  Fort  Scott  was  the  next 
large  contributor.  Then  came  the 
Kansas  Power  Company  of  Topeka,  fol¬ 
lowed  by  the  Kansas  Power  &  Light 
Company  of  the  same  city  for  a  part  of 
iis  system  and  by  the  United  Power  & 
Light  Company  of  Abilene  for  a  part 
of  its  system.  Now  the  Kansas  Power 
&  Light  has  “come  through’’  for  most 
of  its  other  towns.  The  United  Power 
&  Light  Company  had  not  yet  announced 
its  full  new  schedule,  affecting  80  places, 
but  at  the  time  Mr.  Dalton’s  state¬ 
ment  was  made  had  promised  the  com¬ 
mission  to  complete  it  within  the  next 
few  days. 

Reductions  have  not  been  uniform, 
because  the  rate  schedules  were  of  many 
kinds  and  degrees.  But  Mr.  Dalton  be¬ 
lieves  that  on  the  whole  the  reductions 
have  averaged  close  to  20  per  cent,  or 
will  when  the  United  Power  &  Light 
schedules  are  included. 


Edison  Opens  Radio  Fair  in 
New  York  City 

The  annual  Radio  World’s  Fair  in 
New  York  City  was  formally  opened  on 
Monday  night  when  Thomas  A.  Edison 
spoke  into  the  microphone  at  the  new 
Madison  Square  Garden,  where  it  was 
held.  Introduced  by  Henry  Ford,  Mr. 
Edison  made  the  longest  speech  of  his 
life.  It  was  as  follows: 

“Friends  of  the  radio,  this  is  Thomas 
A.  Edison  speaking.  I  have  been  asked 
to  come  here  tonight  to  formally  open 
this  fair.  Please  do  not  expect  a  speech 
from  me,  as  public  speaking  is  entirely 
out  of  my  line.  So  I  will  do  what  has 
been  requested  of  me  and  now  declare 
this  Radio  World’s  Fair  as  formally 
opened.’’ 

Mr.  Ford  had  said:  “It  is  proper  to 
rememl)er  on  this  occasion  that  radio, 
like  all  other  industries,  is  in  debt  to 
Mr.  Edison’s  great  mind.  More  than 
fifty  years  ago  he  discovered  the  prin¬ 
ciple  of  wireless  communication,  and  he 
invented  the  carbon  telephone  trans¬ 
mitter,  which  is  substantially  the  radio 
microphone  of  today.  More  than  forty 
years  ago  he  discovered  and  applied  the 
Edison  effect,  which  is  the  foundation 
principle  of  radio  tubes;  and  it  is  just 
forty  years  ago  this  year  that  Mr.  Edi¬ 
son  first  experimented  in  wireless  com¬ 
munication  l)etween  moving  railway 
trains.’’ 

The  exhibition,  which  was  on  the 
usual  elaborate  scale,  has  evidenced 
clearly  the  growing  demand  for  alter¬ 
nate-current  receiving  sets  among  radio 
amateurs. 


Briefer  News 

cAk _ 

Rochester  Company  Changes 
Name. — The  Rochester  (N.  Y.)  Em¬ 
pire  Power  Corporation  has  filed  a 
certificate  in  the  office  of  the  Secretary 
of  State  at  Albany  changing  its  corpo¬ 
rate  name  to  Rochester  Central  Power 
Corporation. 


Emmetsburg,  Iowa,  to  Get  Its 
Municipal  Plant. — The  Iowa  Public 
Service  Company  has  been  denied  an 
injunction  to  restrain  the  Municipal 
Utilities  Company  of  Des  Moines  from 
continuing  with  the  building  of  the 
Emmetsburg  (Iowa)  municipal  power 
and  light  plant.  Work  upon  the  plant 
has  t)een  started. 


Binghamton  Utility  Company  Aids 
Aviation. — The  Binghamton  (N.  Y.) 
Light,  Heat  &  Power  Company  is 
pioneering  in  the  installation  of  beacons 
to  direct  aviators  flying  over  that  part 
of  New  York  State.  To  this  end  it 
has  just  installed  two  powerful  beacons 
on  the  roof  of  its  substation  building 


and  painted  the  name  of  the  city  on 
the  service  building  roof  on  Noyes 
Island.  The  beacons  have  a  total 
capacity  of  16,000,000  cp.,  and  they  will 
be  turned  on  every  night.  The  beams 
are  said  to  be  visible  at  a  distance  of 
50  miles  on  a  clear  night.  ‘ 


Charles  City,  Iowa,  to  Have  an 
Improved  Generating  Plant. — The 
Iowa  Public  Service  Company  has  im¬ 
proved  its  Charles  City  generating  plant 
by  erecting  a  179-ft.  smokestack  and  is 
preparing  to  install  a  new  turbine.  When 
the  plant  is  completed  it  will  be  the 
largest  in  northeastern  Iowa. 


Hydro  Development  on  the  Ken¬ 
nebec  AND  THE  Housatonic. — The 
Central  Maine  Power  Company  has 
started  construction  of  its  coming 
40,000-hp.  hydro-electric  plant  above 
Bingham,  Me.,  on  the  Kennebec  River. 
This  development,  as  previously  re¬ 
ported,  includes  a  100-ft.  dam  and  will 
involve  an  expenditure  of  $7,000,000. 
- The  Connecticut  Light  &  Power 


Company  has  tentative  plans  for  furtlier 
power  developments  on  the  Housatonic 
River.  It  is  possible  that  four  more 
hydro-electric  plants  will  be  built  along 
the  river,  following  the  completion  in 
the  near  future  of  the  company’s  33,000- 
hp.  Rocky  River  plant.  This  would 
give  it  seven  hydro  plants  and  one 
steam  plant  along  the  Housatonic. 


Work  on  Oneida-Cortland  (N.  Y.) 
110-Kv.  Line  About  to  Begin. — Con¬ 
struction  of  the  110-kv.  transmission 
line  from  Oneida  to  Cortland,  N.  Y., 
will  be  started  within  two  or  three 
weeks,  according  to  S.  O.  Wilson,  local 
manager  of  the  New  York  Power 
Light  Corporation  at  Oneida.  Right- 
of-way  has  been  obtained.  The  line 
will  be  built  over  Peterboro  Hill,  tak¬ 
ing  a  direct  course  between  the  two 
cities,  which  are  about  50  miles  apart. 
Construction  work  will  he  carried  on 
from  both. 


Metallurgical  Plant  Planned 
FOR  Service  from  New  River  (W. 
Va.)  Proposed  Development. — Power 
generated  at  tw'o  dams  which  the  New- 
Kanawha  Power  Company  desires  to 
erect  in  New  River,  near  Hawk’s  Nest, 
at  a  cost  of  approximately  $9,000,000, 
will  be  used  by  a  metallurgical  plant  to 
be  constructed  at  Boncar,  W.  Va.,  ac¬ 
cording  to  Leonard  H,  Davis  of  the 
Union  Carbide  &  Carbon  Corporation, 
who  testified  before  the  Public  Service 
Commission  of  West  Virginia  in  a 
hearing  for  permission  to  build  the 
dams.  Following  the  testimony  of  Mr. 
Davis,  the  commission  announced  the 
employment  of  Charles  E.  Krebs,  a 
Charleston  geologist,  to  investigate  the 
water-power  project  and  adjourned  the 
hearing. 


Alabama  Power  Company  Valua¬ 
tion  Proceedings  Begin.  —  Valuation 
of  the  properties  of  the  Alabama  Power 
Company  was  begun  by  the  Alabama 
Public  Service  Commission  last  week. 
For  more  than  two  years  engineers  of 
the  commission  have  been  inspecting 
records  of  the  company  and  gathering 
information.  The  valuation  to  be  es¬ 
tablished  will  represent  all  properties 
acquired  by  the  power  company  since 
June  30,  1920,  when  the  commission 
reached  a  valuation  of  $29,000,000. 
Since  1920  the  power  company  has 
constructed  the  installations  at  Mitchell 
Dam  and  Martin  Dam,  and  it  is  now 
contemplating  the  construction  of  an¬ 
other  unit  at  Jordan  Dam.  Reports 
submitted  to  stockholders  Dec.  31  last 
indicated  that  the  company  had  placed 
a  book  value  of  about  $150,000,000  on 
its  holdings  in  Alabama. 


Rapid  Growth  of  Plant  in  Texas 
Panhandle. — The  recent  completion 
of  a  second  unit  in  the  plant  of  the 
Southwestern  Public  Service  Company 
at  Amarillo.  Tex.,  in  the  Panhandle 
district,  brings  its  capacity  to  15,000 
kw.,  which  may  eventually  be  doubled. 
The  company,  in  the  two  years  follow¬ 
ing  a  change  in  ownership,  has  spent 
more  than  $4,000,000  in  equipment, 
and  it  now  has,  according  to  the  man- 
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ager,  as  quoted,  152  employees  and 
12,709  customers.  The  company  now 
has  under  construction  a  transmission 
line  from  Panhandle  to  Claude  and 
will  also  have  completed  within  a  few 
months  a  connecting  line  from  Amarillo 
to  Canyon,  by  which  service  can  be 
supplied  to  a  number  of  towns  in  the 
South  Plains  over  the  lines  of  the 
Texas  Utility  Company. 


New  York  Edison  Company  Opens 
Automatic  Substation  at  Spuyten 
Duyvil. — One  of  the  largest  automatic 
substations  yet  put  into  operation  was 
opened  on  Sept.  17  at  238th  Street  and 
Spuyten  Duyvil  Road,  New  York,  by 
the  New  York  Edison  Company.  The 
new  station  is  a  one-story  brick  struc¬ 
ture,  125  ft.  by  85  ft.  in  dimensions.  It 
receives  current  at  13,200  volts  and 
distributes  it  at  2,300  volts.  Operation  is 
from  a  station  three  miles  away.  The 
control  system  used  is  that  of  the 
Westinghouse  Electric  &  Manufacturing 
Company  adapted  by  the  New  York 
Edison  Company’s  engineers. 


Detroit  to  Have  Twelve-Story 
Sign. — Detroit  will  soon  boast  an 
electric  sign  twelve  stories  high  which 
will  be  visible  over  almost  the  entire 
city  and  to  aviators  several  miles 
distant.  It  will  be  150  ft.  in  height  and 
12  ft.  across,  the  main  girders  having 
been  especially  projected  so  that  the 
sign  may  be  built  permanently  on  to 
the  steel  structure.  Nearly  one-half 
mile  of  argon  tubes  make  up  the  electric 
display,  which  is  one  of  three  major 
installations  that  Rainbow  Light,  Inc.,  is 
constructing  for  the  Fox  Theater.  Be¬ 
cause  of  the  size  of  the  sign  it  is  being 
made  in  sections,  divided  between  the 
Detroit  plant  of  the  company  and  the 
main  plant  at  Long  Island  City,  N.  Y. 


PROGRE.SS  OF  PUBLIC  SERVICE  COM¬ 
PANY’S  Metuchen  (N.  J.)  Switching 
Station. — Work  on  the  new  Metuchen 
switching  station  of  the  Central  Division 
of  the  Public  Service  Electric  &  Gas 
Company  of  New  Jersey  is  well  under 
way,  that  company  reports.  The  new 
switching  station  will  be  able,  by  means 
of  a  double-circuit  tower  line  to  the 
Roseland  switching  station,  also  under 
construction,  to  receive  and  distribute 
electricity  not  only  from  Public  Service 
power  stations  but  also  from  stations 
in  Pennsylvania  of  the  Pennsylvania 
Power  &  Light  Company  and  the  Phila¬ 
delphia  Electric  Company.  The  Me¬ 
tuchen  station  will  be  similar  in  design 
to  other  switching  stations  of  Public 
Service  and  will  have  a  capacity  equiv¬ 
alent  to  about  75,000  kw.  Present  con¬ 
struction  is  only  for  the  first  half  of 
the  station.  A  control  and  synchronous 
condenser  house,  a  section  of  the  latter 
to  be  used  as  a  transformer  repair 
bouse,  is  to  be  part  of  the  station.  The 
necessary  bus  structure  and  equipment 
to  feed  the  synchronous  condenser  will 
be  installed  in  a  small  outdoor  sub¬ 
station  which  will  receive  its  power 
from  the  main  transformer  bank.  The 
transmission  lines  now  tied  into  the 


Durham  Avenue  substation,  Metuchen, 
will  be  extended  to  the  new  switching 
station,  which  will  replace  the  old  one. 


First  Flying  Electric  Sign. — An 
up-to-date  method  of  advertising  had  its 
first  exemplification  in  New  York  last 
week  when  an  airplane  circled  around 
uptown  Manhattan  at  an  altitude  or 
2,000  ft.  carrying  an  electric  sign  com¬ 
posed  of  eighteen  letters  6  ft.  high  and 
bright  red  in  color.  The  name  and 
address  of  the  promoter  of  the  advertis¬ 
ing  plan.  Aerial  Advertising,  were 
flashed  on  and  off.  The  sign  covered 
the  plane’s  entire  wing  span  of  90  ft. 
and  was  illuminated  by  high-voltage 
current  passing  through  tubes  of  neon 
gas.  One  set  of  letters  was  superimposed 
upon  the  other  to  permit  change  of 
wording.  The  power  was  generated  by 
motors  rated  at  7,000  volts  and  occupy¬ 
ing  most  of  the  plane’s  cabin  space. 


Coming  Meetings 

[A  complete  directory  of  electrical 
a.«5sociationj>,  with  their  secretaries,  is 
publi.shed  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
July  7,  page  48.] 

American  Electric  Railway  Association 
— Cleveland,  Sept.  22-28.  J.  W. 
Welsh,  292  Madison  Avenue,  New 
York. 

International  Committee  on  Illumina¬ 
tion,  Saranac  Inn,  L.ake  Saranac, 
N.  Y.— Sept.  22-28. 

New  England  Section,  N.E.E.A. — 
Poland  Springs  House,  South  Poland 
Springs,  Me.,  Sept.  24-27.  Miss  O.  A. 
Bursiel,  Statler  Bldg.,  Boston. 

Great  L,akes  Section,  N.E.L.A. — French 
IJck  Springs,  Ind.,  Sept.  27-29.  R.  V. 
Prather,  205  Illinois  Mine  Workers’ 
Bldg.,  Springfield,  Ill. 

American  Society  of  Mechanical  Engi¬ 
neers — Boston,  Oct.  1-3.  C.  W.  Rice, 
29  West  39th  St.,  New  York. 
Association  of  Edison  Illuminat¬ 
ing  Companies — Chamberlin-Vander- 
bllt  Hotel,  Old  Point  Comfort,  Va., 
Oct.  I  to  5.  P.  S.  Millar,  East  End 
Ave.  and  80th  St.,  New  York. 
National  Safety  Council — Hotel  Penn¬ 
sylvania,  New  York,  Oct.  2-5.  W.  H. 
Cameron,  108  East  Ohio  Street,  Chi¬ 
cago. 

Southern  Appalachian  Power  Confer¬ 
ence — Atlanta,  Oct.  8-10.  W.  A. 
Nelson,  Charlottesville,  Va. 

American  Welding  Society — Philadel¬ 
phia.  Oct.  8-13.  M.  M.  Kelly,  33 
West  39th  St.,  New  York. 

Eastern  Association  of  Electrical  In¬ 
spectors — Municipal  Bldg.,  Spring- 
field,  Mass.,  Oct.  10-11.  R.  Walker, 
85  John  St.,  New  York. 

Kansas  Section,  N.E.Li.A.  —  Wichita, 
Kan.,  Oct.  18-19.  H.  I.,ee  Jones,  401 
National  Reserve  Bldg.,  Topeka. 
International  Association  of  Municipal 
Electriclan.s — Hotel  Montelson,  New 
Orleans,  Oct.  22-26.  H.  N.  L<ang, 
Box  1864,  Orlando,  Fla. 

Public  ITtillties  Association  of  West 
Virginia — Hotel  Pritchard,  Hunting- 
ton.  Oct.  24-25.  A  Bliss  McCrum, 
514  Charleston  National  Bank  Bldg., 
Charleston. 

American  Institute  of  Electrical  Engi¬ 
neers  —  Regional  meeting,  Atlanta, 
Oct.  29-31.  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York. 

National  Electrical  Manufacturers’ 
Association — Briarcliff  Lodge,  Briar- 
cliff.  N.  Y.,  Oct.  29-Nov.  1.  S.  N. 
Clarkson,  420  Lexington  Ave.,  New 
York. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Chicago,  Nov.  12-16.  E. 
Donald  Tolies,  165  Broadway,  New 
York. 

National  Association  of  Railroad  and 
Utilities  Commissioners  —  New 
Orleans,  Nov.  13-16.  J.  B.  Walker, 
270  Madison  Ave.,  New  York. 

Public  Utilities  Association  of  Vir¬ 
ginia — Hotel  Roanoke,  Roanoke,  Va., 
Nov.  21-22.  A.  B.  Tunis,  301  East 
Grace  St.,  Richmond,  Va. 


Dayton’s  New  25,000-Kw.  Turbo- 
Generator. —  With  the  installation  of 
generating  unit  No.  6  in  the  Miller’s 
Ford  plant  of  the  Dayton  (Ohio) 
Power  &  I-ight  Conipany,  the  capacity  of 
that  plant  has  increased  to  110,000  kw. 
The  new  unit  is  rated  at  25,000  kw.  and 
is  thus  larger  than  Nos.  1  and  2,  in¬ 
stalled  in  1918,  with  a  rating  of 
12,500  kw.  each,  and  Nos.  3,  4  and  5, 
subsequent  additions,  rated  at  20,000  kw. 
each.  The  station  has  now  reached  its 
ultimate  size  and  provides  a  margin  of 
35,000  kw.  in  excess  of  the  immediate 
local  demand.  Coincidentally  with  the 
completion  of  unit  No.  6  the  company 
shut  down  its  Fourth  Street  steam  plant. 


Constitutionality  of  Nebraska 
Hydro-Electric  Law  Contested. — 
E.  M.  Searle,  Jr.,  has  appealed  to  the 
Nebraska  Supreme  Court  from  a  deci¬ 
sion  of  the  District  Court  at  Scottsbliiff 
denying  him  an  injunction  to  restrain 
the  creation  in  and  around  the  town  of 
Gering  of  a  hyrdo-electric  district 
which  has  contracted  to  purchase 
energy  from  the  Vnunicipal  plant  there. 
The  law  was  passed  at  the  last  session 
of  the  Legislature  and  took  the  place  of 
one  found  invalid  by  the  Supreme 
Court.  The  unconstitutional  measure 
permitted  farmers  to  set  up  distribution 
system  districts  and  issue  bonds.  Mr. 
Searle  urges  a  number  of  reasons  why 
the  present  law  is  unconstitutional,  in¬ 
sisting  especially  that  the  law  limits  the 
right  of  voting  on  the  organization  of  a 
district  to  resident  property  owners 
only. 


Electric  Club  of  Philadelphia 
Organizing  Exhibition. — Signalizing 
the  transition  of  the  Electric  Club  of 
Philadelphia  to  a  metropolitan  business- 
development  league,  equipped  to  carry 
on  continuous  promotional  activities, 
Alfred  L.  Hallstrom,  chairman  of  the 
development  committee,  announces,  on 
behalf  of  the  club’s  lioard  of  governors, 
that  the  first  step  will  be  the  staging  of 
an  electric  and  radio  exhibition  in  the 
Coliseum,  the  city’s  largest  auditorium, 
to  last  from  Nov.  17  to  Nov.  24.  There 
will  be  361  booths,  and  an  attendance  of 
200,000  persons  is  looked  for.  The 
show  will  cover  the  entire  gamut  of 
electrical  display,  including  spectacular 
lighting  features,  every  possible  educa¬ 
tional  phase  of  electrical  phenomena 
and  home  use  of  electrical  appliances. 
The  general  chairman  will  be  E.  E. 
Hedler. 


Final  Briefs  in  San  Francisco 
Fight  Filed  with  Commission. — Final 
briefs  in  the  valuation  and  condemna¬ 
tion  proceedings  of  the  city  of  San 
Francisco  against  the  properties  of  the 
Pacific  Gas  &  Electric  Company  and  the 
Great  Western  Power  Company  that  it 
proposes  to  use  for  distribution  of 
electrical  energy  from  the  Hetch  Hetchy 
system  were  filed  early  this  month.  It 
will  be  remembered  that  San  Francisco 
believes  that  $18,894,005  is  an  equitable 
valuation  for  the  properties  of  the 
Pacfic  Gas  &  Electric  Company  which 
it  will  require,  while  that  company,  on 
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the  other  hand,  is  of  the  opinion  that  it 
should  receive  $67,000,000.  The  munic¬ 
ipality  has  set  a  value  of  $9,306,537  on 
the  properties  of  the  Great  Western 
Power  Company  it  proposes  to  use, 
though  the  Great  Western  believes  it  is 
entitled  to  $30,000,000.  The  commis¬ 
sion  will  now  proceed  with  its  adjudica¬ 
tion,  with  much  likelihood  of  the  case 
reaching  the  courts.  The  valuation  pro¬ 
ceedings  have  cost  the  taxpayers  of 
San  Francisco  more  than  $300,000. 


Los  Angeles  Adds  82  Street-Light¬ 
ing  Systems  in  Year. — In  the  fiscal 
year  which  closed  June  30  82  new  and 
separate  street-lighting  systems  were 
placed  on  Los  Angeles  city  streets. 
These  installations  necessitated  the 
erection  of  112  miles  of  posts.  There 
are  now  more  than  550  miles  of  stand¬ 
ards,  containing  28,834  units.  Of  these, 
12,366  support  one  lamp,  14,717  two 
lamps,  63  three  lamps,  and  1,625  hold 
five  and  62  six  lamps.  This  system 
represents  an  approximate  investment  of 
$11,750,000.  The  average  annual  cost 
of  the  new  mileage  erected  in  the  past 
six  years  has  been  $1,500,000.  Prior  to 
that  time  the  annual  average  had  been 
but  $500,000. 


Riviere  des  Prairie.s  Plant,  Near 
Montreal,  Will  Yield  90,0()0  Hp. 
Continuously. — The  great  size  of  the 
power  project  being  undertaken  by  the 
Montreal  Light,  Heat  &  Power  Con¬ 
solidated  on  the  Riviere  des  Prairies, 
north  of  Montreal,  is  revealed  in  facts 
jiresented  hy  the  company  recently. 
There  is  to  he  developed  a  continual 
supply  of  90,000  hp.  The  dam,  which  is 
at  present  under  construction,  will  ulti¬ 
mately  have  a  length  of  2J  miles.  The 
power  house  will  he  700  ft.  long,  100  ft. 
wide  and  75  ft.  high  and  will  contain 
ten  turbines,  each  of  which  will  be 
guarded  by  two  intake  gates.  Most  of 
the  present  work  is  being  carried  on 
where  the  river,  formerly  16  ft.  to  20 
ft.  deep,  has  been  drained,  and  much 
of  the  more  arduous  labor  is  being 
carried  on  another  30  ft.  below  the  river 
bed. 


Plans  for  Rehabilitation  of 
Austin  Municipal  Plant. — It  is  esti¬ 
mated  by  Walter  E.  Seaholm,  superin¬ 
tendent  of  the  municipal  electric  light 
and  power  plant  of  Austin,  Tex.,  that 
approximately  $1,000,000  will  be  re¬ 
quired  to  put  the  plant  in  first-class 
condition.  The  city  commission  is  con¬ 
sidering  the  issuing  of  short-term  water 
and  light  revenue  bonds  to  finance  the 
proposed  improvements.  Of  the  total 
amount  to  be  expended,  approximately 
$400,000  would  be  for  the  installation  of 
a  new  generating  unit  and  the  remaining 
$600.0(1K)  to  rehabilitate  the  existing  dis¬ 
tributing  system.  The  bonds  would  he 
repaid  over  a  period  of  ten  years,  at  the 
rate  of  $100,000  a  year.  .Approximately 
$150,000  of  the  annual  revenues  of  the 
water  and  light  department  would  be 
pledged  toward  the  retirement  of  the 
d»»ht.  according  to  the  plan  under  con¬ 
sideration. 


Hearing  on  State  Line  Generat¬ 
ing  Company’s  Plans. — At  the  recent 
hearing  at  Indianapolis  before  Harvey 
Harmon,  a  member  of  the  Indiana 
Public  Service  Commission,  of  the  peti¬ 
tion  of  the  State  Line  Generating  Com¬ 
pany  of  Hammond,  Ind.,  for  approval 
of  its  contracts  for  the  sale  of  power  to 
the  Commonwealth  Edison  and  other  In- 
sull  companies  (see  Electrical  World 
of  Aug.  25,  pages  375  and  386),  H,  C. 
Heaton,  the  Chicago  engineer  who  de¬ 
signed  the  State  Line  plant,  estimated 
the  cost  of  producing  energy  at  about  4 
cent  a  kilowatt-hour  if  operated  at  more 
than  50  per  cent  capacity.  The  plans 
for  a  large  generating  plant  at  Michigan 
City  (Electrical  World,  May  12,  page 
934)  were  explained  in  the  testimony. 
This  plant  will  be  operated  by  the 
Northern  Indiana  Public  Service  Com¬ 
pany.  Directors  of  the  State  Line 
company  w'gre  given  as  follows :  Britton 
I.  Budd,  Samuel  Insull,  Samuel  Insull, 
Jr.,  Martin  J.  Insull  and  Edward  Lloyd, 
all  of  Chicago;  Ernest  Van  Arsdel, 
president  of  the  Interstate  Public  Serv¬ 
ice  Company  of  Indianapolis ;  C.  W. 
Chase  of  Gary,  M.  O.  Dell  Plain  of 
Hammond,  Robert  M.  Fuestel  and 
S.  E.  Mulholland,  both  of  Fort  Wayne, 
and  L.  B.  Andrus,  president  of  the 
Central  Indiana  Power  Company  of 
Indianapolis.  Decision  was  reserved. 

C%r 

Commission 

Rulings 
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Company’s  Right  to  Install  Check 
Meter  on  Street  Near  Customer's 
Premises  Upheld. — The  New  Jersey 
Board  of  Public  Utility  Commissioners  has 
dismissed  a  complaint  against  the  Public 
Service  Electric  &  Gas  Company  alleging 
excessive  charges  for  electricity.  The  com¬ 
plainant  objected  to  a  check  meter  being 
placed  cn  a  pole  near  his  home  because  of 
the  company’s  belief  that  the  meter  in  his 
residence  was  not  registering  properly.  The 
commission  said  that  an  examination  of  the 
check  meter  showed  that  it  was  correct  and 
that  the  company  had  the  right  to  base 
its  bill  upon  that  meter’s  reading. 


Irregularity  in  Wiring  Passed  by 
Company’s  Inspector  No  Reason  for 
Discontinuance  of  Service. — Resumption 
of  service  discontinued  because  of  the  dis¬ 
covery  of  a  lead  connection  on  the  wrong 
side  of  the  customer’s  meter  has  been 
ordered  by  the  Missouri  Public  Service 
Commission,  this  order  being  conditioned 
upon  removal  of  the  irregularity  and  the 
payment  of  approximate  compensation  for 
the  energy  diverted.  The  commission  held 
that  the  customer  was  not  responsible  for 
the  irregularity  in  the  wiring.  When  he 
bought  the  house  it  was  served  by  a  Delco 
home  generating  plant  and  the  lead  con¬ 
nection  was  already  made.  He  subsequently 
ordered  central -station  service,  retaining 
the  existing  wires,  and  his  installation  was 
passed  by  the  inspector  of  the  complaining 
company,  the  Union  Electric  Light  & 
Power.  The  commission  held  that  the 
irregular  wiring  was  too  obvious  not  to 
have  been  installed  in  good  faith. 


Recent  Court 
Decisions 

Maintenance  of  Transformer  and 
Choke  Coil  on  Pole  20  Ft.  Above 
Ground  Not  Negligence  as  Regard- 
Climbing  Boy. — Reddy  vs.  City  of  Water- 
town  was  a  suit  for  damages  because  of 
the  death  of  a  boy  who  climbed  a  municipal 
electric  light  pole  20  ft.,  stood  on  a  trans¬ 
former  and  grasped  a  2,200-volt  choke  coil 
in  an  attempt  to  balance  himself.  The 
Supreme  Court  of  South  Dakota  sustained 
the  trial  court  in  holding  that  the  accident 
was  not  one  which  the  municipality  could 
reasonably  have  been  expected  to  anticipate 
and  that  therefore  so  far  as  regarded  the 
trespassing  boy  no  negligence  had  been 
shown.  (220  N.W.  851.)* 


In  Joint  Service  of  Water  and  Light, 
Energy  Cannot  Be  Refused  Because 
Customer  Violated  Rules  Regarding 
Water. — In  Antisdel  vs.  Macatawa  Resort 
Company,  the  Supreme  Court  of  Michigan 
made  two  decisions.  It  held,  first,  that  the 
company,  which  furnished  service  in  the 
summer  months,  was  authorized  to  require 
a  patron  to  pay  the  cost  of  construction 
necessary  to  furnish  “winter-circuit  light,’’ 
and,  second,  that  the  refusal  of  lighting 
service  because  the  applicant  would  not 
comply  with  restrictions  enforced  in  regard 
to  water  supply  was  unjustified,  in  the  ab¬ 
sence  of  any  showing  that  waste  of  water 
had  any  relation  to  furnishing  of  light. 
(220  N.W.  768.) 


Master  Does  Not  Become  Employee’s 
Guardian  as  Regards  Risks  Incident  to 
Calling. — The  Court  of  Appeals  of  Ken¬ 
tucky  has  affirmed  a  judgment  for  the  de¬ 
fendant  in  Green  vs.  Pennsylvania  Railroad 
Company,  in  which  damages  were  sought 
by  a  lineman  who  alleged  that  the  company 
did  not  furnish  him  with  a  safe  place  to 
work  and  that  the  equipment  supplied  to 
him  was  defective  in  that  a  screw  which  his 
superior  had  connected  came  out  of  a  turn- 
buckle,  causing  him  to  fall  from  the  top  of 
a  pole.  The  court  held  that  the  lineman, 
who  had  not  requested  a  safety  belt, 
assumed  the  risk  of  injury  and  that  his  em¬ 
ployer  was  not  his  guardian  in  the  matter 
of  ordinary  risks  incident  to  the  work  of  a 
lineman.  (8  S.W.  [2dl  418.) 


City’s  Consent  to  Erection  of  Pole  in 
Street  Does  Not  Absolve  Company  fro.m 
Damages  for  Personal  Injury  Caused 
BY  It. — The  Supreme  Court  of  New  Jersey 
has  refused  to  reverse  a  finding  for  tbe  plain¬ 
tiffs  in  two  suits  brought  respectively  by 
Coan  and  Hilliard  against  the  Public  Serv¬ 
ice  Electric  &  Gas  Company  and  based  on 
injuries  received  by  the  plaintiffs  when  they 
drove  a  car  into  a  pole  erected  by  the 
company  in  a  Camden  street  with  the  per¬ 
mission  of  that  city.  The  company  held 
that,  the  pole  being  lawfully  where  it  was, 
no  liability  for  injury  belonged  to  its  owner 
and  charged  the  injured  men  with  con¬ 
tributory  negligence.  The  Supreme  Court 
found  that  the  city’s  authorization  did  not 
absolve  the  company  from  responsibility  for 
a  pole  erected  so  as  to  interfere  with  the 
safety  and  convenience  of  travelers  and 
that  whether  there  was  contributory  negli¬ 
gence  was  for  the  jury  to  decide.  The  in¬ 
jured  men,  it  thought,  had  no  reason  to 
suspect  the  presence  of  the  obstacle,  so  far 
as  the  evidence  showed.  -(142  At.  ^5.) 

•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  rifrht-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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News  About  Men  of  the  Industry 
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H.  C.  Albrecht  Named 
Operating  Manager 

H.  Carl  Albrecht,  who  became  as¬ 
sistant  operating  manager  of  the  Phila¬ 
delphia  Electric  Company  last  spring, 
has  been  appointed  operating  manager 
in  charge  of  production,  transmission 
and  distribution,  laboratory  and  meter 
testing,  stores,  transportation  and  build¬ 
ing  management.  Mr.  Albrecht  is  well 
acquainted  with  the  Philadelphia  Elec¬ 
tric  system,  having  entered  the  employ 
of  the  company  in  1909.  During  this 
period  of  almost  twenty  years  he  has 
engaged  in  design,  construction  and 
other  phases  of  engineering  work.  Mr. 
Albrecht  has  also  been  appointed  oper¬ 
ating  manager  of  the  Philadelphia 
Suburban-Counties  Gas  &  Electric  Com¬ 
pany.  He  is  an  active  member  of  the 
Xational  Electric  Light  Association  and 
of  the  American  Institute  of  Electrical 
Engineers. 


Gerard  Swope,  president  of  the  Gen¬ 
eral  Electric  Company,  sailed  for 
Europe  Sept.  14  aboard  the  White  Star 
liner  Majestic  for  a  short  sojourn 
abroad. 

William  H.  Onkex,  Jr.,  editor  of 
the  Electrical  World,  returned  from 
ICurope  last  w'eek  on  board  the  Levia¬ 
than.  While  abroad  he  visited  Belgium, 
France,  Italy,  Germany,  Switzerland, 
Sweden  and  Great  Britain.  Mr.  Onken 
was  a  representative  of  the  American 
Institute  of  Electrical  Engineers  at  the 
dedication  of  the  Louvain  Library  and 
Engineers’  Memorial  in  Belgium  and 
attended  the  convention  of  the  Union 
Internationale  des  Producteurs  et  Dis- 
tributeurs  d’Energie  Electrique  in  Paris 
as  a  representative  of  the  National  Elec¬ 
tric  Light  Association. 

Walter  E.  Long,  vice-president  and 
controller  of  the  Philadelphia  Electric 
C'ompany,  has  been  elected  vice-presi¬ 
dent  in  charge  of  accounting  of  the 
United  Gas  Improvement  Company.  Mr. 
Eong  is  succeeding  George  W.  Curran, 
resigned.  Mr.  Long  entered  the  employ 
of  the  Philadelphia  Electric  Company 
as  a  bookkeeper  in  1904.  He  has  been 
active  in  the  Accounting  Section  of  the 
Xational  Electric  Light  Association  and 
has  been  prominently  identified  with  the 
Pennsylvania  Electric  Association.  Mr. 
Long  has  resigned  his  position  wdth  the 
Philadelphia  Electric  Company  and  has 
also  retired  as  vice-president  of  the 
Philadelphia  Suburban-Counties  Gas  & 
Electric  Company. 

John  R.  Hartman,  formerly  indus¬ 
trial  engineer  of  the  Union  Gas  &  Elec¬ 
tric  Company,  Cincinnati,  Ohio,  has 
been  appointed  sales  manager  of  the 
electric  department  of  that  company  to 
succeed  H.  W.  Derry,  resigned.  A 
graduate  of  the  University  of  Cincin¬ 
nati,  Mr.  Hartman  w'as  first  employed 


by  the  Union  Gas  &  Electric  Company 
about  five  years  ago  as  research  en¬ 
gineer  in  the  West  End  station.  Sub¬ 
sequently  he  was  transferred  to  the 
office  of  C.  W.  De  Forest,  vice-presi¬ 
dent,  where  he  worked  on  special  re¬ 
ports  and  aided  in  the  selection  of 
equipment  for  the  new  power  plant  at 
Columbia  Park,  Ohio.  In  February. 
1926,  Mr.  Hartman  was  assigned  to  the 
industrial  sales  department  as  industrial 
engineer. 

J.  F.  Ford  Heads  Accounting 
National  Section 

John  F.  Ford,  assistant  controller  of 
the  Philadelphia  Electric  Company,  has 
been  appointed  chairman  of  the  Account¬ 
ing  National  Section  of  the  National 
Electric  Light  Association  by  President 


/.  F.  Ford 


P.  S.  Arkwright.  Mr.  Ford  is  a  gradu¬ 
ate  of  the  Drexel  Institute  in  Philadel¬ 
phia,  where  he  specialized  in  accounting. 
He  entered  the  employ  of  the  Philadel¬ 
phia  Electric  Company  as  a  clerk  in 
1910  and  in  1912  he  was  made  super¬ 
visor  of  the  tabulating  section  of  the 
controller’s  department.  Two  years 
later  Mr.  Ford  was  promoted  to  be 
supervisor  of  the  accounts  payable 
auxiliary  general  ledgers.  From  the 
fall  of  1917  until  May,  1926,  he  was 
manager  of  the  customers’  accounts  divi¬ 
sion,  when  he  was  appointed  assistant 
controller. 

Mr.  Ford  is  a  past-president  of  the 
Philadelphia  Electric  Company’s  section 
of  the  N.E.L.A.  and  he  has  served  on 
important  committees  of  the  Pennsyl¬ 
vania  Electric  Association,  as  well  as 
the  National  Electric  Light  Association. 


James  T.  Rood  has  been  appointed 
head  of  the  department  of  electrical  engi¬ 
neering  at  the  University  of  Iowa,  ac¬ 
cording  to  an  announcement  made  by 
President  Walter  A.  Jessup.  For  the 
past  eight  years  the  new  appointee  has 
been  professor  of  electrical  engineering 
at  the  University  of  Wisconsin.  At 
Iowa  he  will  succeed  Prof.  Arthur  H. 
Ford,  who  has  been  given  a  leave  of 


absence  because  of  ill  health.  Before 
joining  the  Wisconsin  faculty,  Professor 
Rood  taught  at  Ursinus  College,  Penn¬ 
sylvania  ;  the  University  of  Alabama, 
Lafayette  College  and  the  University  of 
Illinois.  He  is  widely  known  as  a  con¬ 
sulting  engineer  and  as  a  writer  on 
original  investigations. 

Paul  C.  Sorsby,  for  more  than  fifteen 
years  associated  with  the  General  Elec¬ 
tric  Company  in  various  capacities,  both 
in  this  country  and  abroad,  has  opened 
offices  in  Augusta,  Ga.,  to  specialize  in 
electrical  testing  and  maintenance  work. 

John  W.  Keeney,  superintendent  of 
production  of  the  Virginia  Electric  & 
Power  Company,  has  resigned  to  ac¬ 
cept  a  similar  position  with  the  Narra- 
gansett  Electric  Company  at  Providence. 
R.  1.  In  leaving  the  Virginia  utility 
Mr.  Keeney  takes  with  him  a  service 
record  of  21  years,  during  which  period 
he  has  advanced  from  the  position  of 
electrician  to  chief  engineer  of  the 
Reeves  power  station  in  Norfolk  and  six 
years  ago  to  the  superintendency  of  pro¬ 
duction  for  the  entire  system. 

Howard  I.  Campbell,  local  superin¬ 
tendent  for  the  Central  Maine  Power 
Company  at  Brunswick,  has  retired  be¬ 
cause  of  ill  health.  Mr.  Campbell  first 
became  associated  with  the  Central 
Maine  organization  in  the  spring  of 
1906.  Starting  as  an  assistant,  Mr. 
Campbell  gradually  worked  through  the 
various  positions  in  the  company^  em¬ 
ploy  and  in  1918,  when  new  duties  were 
assigned  to  the  superintendent,  Mr. 
Campbell  was  appointed  to  the  position. 
C.  J.  Lamb,  formerly  superintendent  of 
the  company  at  Lisbon  Falls  for  eight 
years,  has  been  selected  to  succeed  Mr. 
Campbell  as  superintendent  of  the 
Brunswick  division. 

L.  G.  Wainman,  assistant  superin¬ 
tendent  of  distribution  for  the  El  Paso 
(Texas)  Electric  Company,  has  been 
appointed  superintendent  of  distribution 
of  the  Ponce  Electric  Company,  Ponce, 
P.  R.  Mr.  Wainman  has  devoted  his 
entire  career  to  the  public  utility  indus¬ 
try,  having  been  connected  with  the 
Texas  Power  &  Light  Company  during 
the  period  of  its  organization.  He  leR 
that  company  in  1914  to  join  the  Ari¬ 
zona  Copper  Company,  but  following 
the  World  War  he  returned  to  the  light 
and  power  field,  engaging  in  power  plant 
construction  work  for  the  San  Joaquin 
Light  &  Power  Company.  Later  he  was 
employed  in  the  Department  of  Public 
Service,  Los  Angeles,  being  connected 
with  the  Bureau  of  Power  and  Light  on 
substation  work.  Leaving  California. 
Mr.  Wainman  entered  the  employ  of  the 
El  Paso  Electric  Company,  in  the  dis¬ 
tribution  department.  In  the  spring  of 
1922  he  was  made  electrical  inspiector 
and  served  as  chief  electrical  inspector 
prior  to  becoming  assistant  superin¬ 
tendent  of  distribution. 
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G.  W.  Curran  Resigns 

George  W.  Curran  has  resigned  as 
vice-president  and  secretary  of  the 
United  Gas  Improvement  Company, 
Philadelphia.  Mr.  Curran’s  retirement 
from  the  dual  office  follows  a  connection 
with  the  United  Gas  Improvement  and 
subsidiary  companies  which  covers  a 
period  of  39  years.  He  will  continue  his 
association  with  the  organization  in  a 
consulting  capacity. 


R.  W.  De  Lancey  has  been  elected 
vice-president  of  the  Burke  Electric 
Company,  Erie,  Pa. 

George  H.  Winkler,  formerly  vice- 
president  of  the  Burke  Electric  Com¬ 
pany,  Erie,  Pa.,  has  been  elected  presi¬ 
dent  of  that  company  to  succeed  James 
Burke,  who  has  become  chairman  of  the 
board  of  directors. 

James  Burke  was  elected  chairman 
of  the  board  of  directors  of  the  Burke 
Electric  Company,  Erie,  Pa.,  at  a  meet¬ 
ing  of  the  board  held  Sept.  10.  Mr. 
Burke,  formerly  president,  was  elected 
to  fill  the  office  of  chairman  to  succeed 
the  late  Isadore  Hernsheim  of  New 
York,  who  had  held  that  office  from  the 
organization  of  the  company  in  1906 
until  his  death  in  August  of  this  year. 

Matthew  S.  Sloan,  president  of  the 
Brooklyn  Edison  Company,  the  New 
"N'ork  Edison  Company  and  the  United 
Electric  Light  &  Power  Company,  was 
on  Sept.  18  formally  elected  president 
also  of  the  New  York  &  Queens  Elec¬ 
tric  Light  &  Power  Company,  in  ac¬ 
cordance  with  the  officially  indicated 
purpose  of  those  in  control  of  the  four 
chief  Greater  New  York  light  and 
power  companies  to  combine  their 
executive  management  under  Mr.  Sloan. 
This  purpose  was  made  clear  two  weeks 
or  more  ago,  but  the  statement  made  in 
the  Electrical  World  of  Sept.  8  that 
the  directors  of  the  New  York  &  Queens 
company  had  just  made  him  president 
was  premature. 

Ford  Kurtz  has  been  appointed  hy¬ 
draulic  engineer,  in  charge  of  the  hy¬ 
draulic  division  of  the  J.  G.  White 
Engineering  Corporation,  New  York. 
Mr.  Kurtz,  who  is  a  graduate  of  Cornell 
University,  has  been  a  member  of  the 
engineering  staff  of  that  company  on 
both  field  and  office  assignments  since 
1910  and  for  the  past  six  years  has  been 
in  immediate  charge  of  all  hydraulic 
design  work. 

Herbert  L.  Ziegenbein,  formerly 
connected  with  the  Kalamazoo  district 
of  the  Consumers  Power  Company,  has 
lieen  transferred  to  the  Saginaw  district 
as  power  engineer.  Mr.  Ziegenbein 
affiliated  himself  with  the  organization 
as  combustion  engineer  at  the  Elm 
Street  plant  in  Battle  Creek  in  1921  and 
tlje  following  year  was  transferred  to 
the  electrical  engineering  department. 
In  October,  1922,  he  started  power  sales 
work  under  W.  H.  Sammis.  For  some 
time  he  was  power  engineer  in  the  Jack- 
son  district  and  early  in  1927  he  was 
transferred  to  the  Kalamazoo  district. 


Edward  A.  Brand,  for  the  past  eight 
years  connected  with  the  commercial 
department  of  the  West  Penn  Electric 
Company  in  various  capacities,  resigned 
to  affiliate  himself  with  the  New  York 
Power  &  Light  Corporation  at  Albany, 
N.  Y.  Mr.  Brand  will  be  engaged  in 
commercial  lighting,  industrial  lighting 
and  architectural  work  under  the  super¬ 
vision  of  Vice-President  and  Commer¬ 
cial  Manager  M.  E.  Skinner,  formerly 
commercial  manager  with  the  Duquesne 
Light  Company  at  Pittsburgh. 


Granger  Named  Regional 
Head  of  Company 

Albert  R.  Granger,  vice-president  and 
general  manager  of  the  Delaware 
County  Electric  Company,  has  been  ap¬ 
pointed  regional  vice-president  of  the 
Philadelphia  Suburban-Counties  Gas  & 
Electric  Company,  following  the  recent 
consolidation  of  the  Philadelphia  Elec- 
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trie  Company,  the  Delaware  County 
h^lectric  Company  and  the  Philadelphia 
Suburban-Counties  Gas  &  Electric  Com¬ 
pany.  The  electric  and  gas  operations 
in  the  Delaware  division  will  be  handled 
by  Mr.  Granger  and  Herliert  C.  Gross, 
who  becomes  manager  of  the  Delaware 
County  Electric  Company.  Mr.  Granger 
is  also  vice-president  of  the  Susque¬ 
hanna  Utilities  Company,  a  subsidiary  of 
the  Philadelphia  Electric  Company. 

Mr.  Granger  began  his  long  career 
with  the  Philadelphia  Electric  Company 
as  general  utility  man  of  the  Edison 
Electric  Light  Company  in  1892.  Four 
years  later  he  became  a  meterman  for 
the  Powelton  Electric  Company.  After 
a  short  connection  with  the  Wissahickon 
Electric  Light  Company,  he  was  made 
superintendent  of  the  Diamond  Electric 
Light  Company  in  1900  and  four  years 
later  he  assumed  the  duties  of  general 
manager  of  the  Beacon  Light  Company 
of  Chester.  He  continued  in  that  office 
until  1914,  when  he  was  appointed  vice- 
president  and  general  manager  of  the 
Delaware  County  Electric  Company. 
Mr.  Granger  has  by  no  means  confined 
his  attention  to  things  electrical.  He  is 
Commissioner  for  Navigation  for  Dela¬ 
ware  County,  a  vice-president  of  the 
Delaware  County  Chamber  of  Com¬ 
merce  and  served  as  sheriff  of  Dela¬ 
ware  County  from  1917  to  1920. 


Obituary 

John  Martin  Hutton,  engineer,  for 
several  years  connected  with  power  de¬ 
velopment  projects,  including  the 
Schuylerville  (N.  Y.)  dam  and  various 
power  plants  up-state,  died  in  Syracuse, 
Sept.  4.  For  the  past  few  years  Mr. 
Hutton  had  been  city  engineer  of 
Oneida.  He  was  born  at  Bannock, 
Ohio,  in  1875. 

James  T.  Hessel,  pioneer  salesman 
in  the  electrical  field,  died  Aug.  24  in  a 
hospital  in  New  York.  More  than  35 
years  ago  Mr.  Hessel  began  selling  for  a 
Philadelphia  jobbing  house.  He  was 
later  associated  with  the  Western  Elec¬ 
tric  Company  in  New  York,  the  Stuart- 
Howland  Company  of  Boston,  and  in 
1911  was  one  of  the  organizers  of 
the  Hessel  &  Hoppen  Company  of 
New  Haven. 

Frank  N.  Savage,  superintendent  of 
conduit  construction  of  the  street  de¬ 
partment  of  the  Commonwealth  Edison 
Company,  Chicago,  died  Aug.  24,  fol¬ 
lowing  an  illness  of  about  a  year.  A 
year  after  his  graduation  as  an  engineer 
from  the  University  of  Michigan  Mr. 
Savage  entered  the  company  employ  as 
draftsman  in  1899.  In  1900  he  was 
made  an  inspector  and  five  years  later 
was  named  assistant  civil  engineer.  He 
held  the  position  of  superintendent  of 
conduit  construction  since  1911.  Mr. 
Savage  was  52  years  of  age. 

George  Sherman  Hadley,  secretary 
of  Harvey  Hubbell,  Inc.,  Bridgeport. 
Conn.,  died  Sept.  9  at  his  home  in  that 
city  following  a  heart  attack.  Mr.  Had¬ 
ley  w'as  born  in  Long  Hill,  a  Bridgeport 
suburb,  53  years  ago.  He  was  a  nephew 
of  the  late  Harvey  Hubbell,  who  organ¬ 
ized  Harvey  Hubbell,  Inc.,  manufac¬ 
turer  of  electrical  equipment  and  spe¬ 
cialties.  Mr.  Hadley  became  connected 
with  the  company  as  a  boy  of  17.  Step 
by  step  he  had  advanced  through  the 
various  positions  until  he  was  elected 
secretary  of  the  organization  several 
years  ago. 

William  B.  Wilkinson,  district 
manager  of  the  Ohio  Power  Company. 
Mount  Vernon,  died  July  25,  following 
an  operation.  At  an  early  age  he  be¬ 
came  interested  in  electricity,  and  in 
1890  was  named  manager  of  the  Mount 
Vernon  Street  Railway  &  Light  Com¬ 
pany,  shortly  after  it  was  organized  by 
P.  B.  Chase,  now  of  Sparta,  Ohio. 
When  this  company  was  sold  by  Mr. 
Chase  in  1907,  Mr.  Wilkinson  removed 
to  Pittsburgh,  where  he  assumed  duties 
with  the  Westinghouse  company.  After 
a  period  of  six  years  he  transferred 
his  interests  to  Newark,  Ohio,  as 
power  sales  manager  for  the  Ohio 
Power  Company.  Later  he  was  for  a 
time  in  charge  of  the  Mount  Vernon 
property,  but  subsequently  was  trans¬ 
ferred  back  to  Newark,  where  he  re¬ 
mained  until  1925,  wlien  he  was  sent  to 
Mount  Vernon  as  district  superintend¬ 
ent.  Mr.  Wilkinson  was  64  years  of 
age. 
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Marked  Upward  Movement  Shown  in 
July  Operations 

Rise  of  10.6  per  Cent  in  Energy  Output — Revenue 
Gains  9  per  Cent — Advances  in  All  Parts 
of  the  Country 


ACCELERATED  growth  in  energy 
/^output  and  in  revenue  earned  by 
electric  light  and  power  companies  is 
revealed  by  reports  covering  all  parts 
of  the  country,  received  by  the  Elec¬ 
trical  World  in  its  monthly  survey  of 
the  industry.  In  both  respects  the  excess 
of  the  July  figures  over  those  of  the 
corresponding  month  last  year  is  greater 
than  that  for  any  other  month  since  the 
early  summer  of  1927,  with  the  single 
exception  of  the  February  energy,  and 
that  exception  vanishes  when  the  effect 
of  the  extra  day  in  1928  is  taken  into 
account. 

The  returns  indicate  a  total  revenue 
from  electrical  operation  of  $146,400,- 
000,  operating  expenses  of  $^,900,000 
and  an  energy  output  of  6,755,945,000 


kw.-hr.,  of  which  2,975,296,000  kw.-hr. 
was  generated  from  water  power  and 
3,780,649,000  kw,-hr.  from  fuels.  The 
revenue  was  9  per  cent  greater  than 
last  year  and,  as  usual,  breaks  all  records 
for  the  month  in  question.  The  in¬ 
crease  in  energy  generated  was  even 
greater — 10.6  per  cent. 

Although  the  revenue  has  run  its 
usual  course  from  the  January  peak  to 
the  July  minimum,  so  that  the  final 
month’s  earnings  were  about  2  per  cent 
lielow'  those  of  June,  the  gain  over  1927 
figures  has  lieen  increasing  each  month 
since  April,  amounting  successively  to 
6.0,  7.6  and  8.2  per  cent  and  culminating 
in  the  still  higher  July  ratio.  The  same 
may  be  said  of  the  energy  output,  which 
exceeded  that  of  last  year  by  6.2,  8.1 


and  8.3  per  cent  in  April,  May  and 
June  respectively.  The  upw'ard  move¬ 
ment  seems  unmistakably  to  reflect  a 
corresponding  trend  in  industry  as  a 
whole. 

Energy  from  water  power  continues 
remarkably  high,  constituting  about  44 
per  cent  of  the  total  production  and  be¬ 
ing  almost  24  per  cent  greater  than  a 
year  ago.  Since  the  beginning  of  the 
year  not  a  month  has  passed  in  which 
gain  in  hydro-electricity  failed  to  over¬ 
shoot  the  per  cent  gain  in  total  energy. 

Another  unusual  condition :  the  output 
from  fuel  has  since  April  been  only  a 
trifle  more  than  it  was  for  the  same 
time  last  year.  The  increase  was  about 
1  per  cent.  Thus  the  new  hydro  plants 
and  the  abundant  rainfall  have,  for  a 
third  of  the  year,  taken  care  almost 
completely  of  the  considerable  increase 
in  total  output. 

Fuel  consumption  correspondingly  has 
on  the  whole  not  increased.  Of  coal  the 
July  consumption,  not  quite  2,878,000 
tons,  was  3.9  per  cent  lower  than  a  year 
ago.  But  the  use  of  natural  gas  is 
increasing  and  the  consumption  is  now 
close  to  7,000,000,000  cu.ft.  a  month. 


Tabic  I — Central-Station  Financial  Operations  for  the  First  Half  Year  in  the  United  States 

(100  Per  Cent  of  the  Industry) 


Total  Gross  Revenue 
from  Sale  of  Energyt 


1928 

Thousands 


$153,800 

150,300 

149,500 

146,400 


Estimated  Distribution  of  Gross  Revenue 


lighting 

Customers 


Power 

Customers 


Electric 

Railways 


Other  Public 
Utilities 


1928  1927  1928  1927  1928  1927  1928 

Thousands  Thousands  Thousands  Thousands  Thousands  Thousands  Thousands 


Total  Operating 

1  and  Maintenance 

Expenses) 

1928 

1927 

Thousands 

Thousands 

$64,100 

$62,700 

65,700 

63,100 

65,600 

63,300 

64,900 

63,400 

A  -  Estimated  Normal  Trend  of  Energy  Gencrorti 
B  ~  Average  Daily  Energy  Generated  -6y  Months 
C  ”  Average  Daily  Gross  Revenue  -  By  Months 
D  “Estimated  Normal  Trend  of  Grxjss  Revenue 


ENERBY  BENERATED 
BY  CENTRAL  STATIONS 

100  Per  Cent  of  Industry 
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Table  II — Generation  and  Distribution  of  Central-Station  Energy  in  the  United  States 

(100  Per  Cent  of  the  Industry') 


■■ 

■ 

Estimated  DLitribution  of  Energy  Generated 

Total  Energy 
Consumption  by 
Central -Station 
Customers, 
Kw.-Hr. 

Energy 
Consumed  for 
Lighting, 

1  Kw-Hr. 

Energy 
Consumed  for 
Power, 
Kw.-Hr. 

Energy  Sold  to 
Electric 
Railways, 
Kw.-Hr. 

Energy  I'sed  in 
Intracompany 
Business,  Includ¬ 
ing  Line  Losses, 
Kw.-Hr. 

Energy  Purchased 
by  Public  Utili¬ 
ties  for  Resale, 
Kw.-Hr. 

1928 

tThou- 

eandfl 

1927 

Thou¬ 

sands 

Per 
Cent  I 
Inc, 

1928 

Thou¬ 

sands 

1927  1 

Thou- 
sand.s 

1928 

Thou¬ 

sands 

1927 

Tnou- 

sands 

1928 

Thou¬ 

sands 

1927  1 

Thou-  1 
sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

1928 

Thou¬ 

sands 

1927  1 

Thou¬ 
sands 

1928 

Thou¬ 

sands 

1927 

Thou¬ 

sands 

April.. 
May.  . 
June. . 
July.. 

6,424,853 

6,721,597 

6,637,121 

6,755,945 

6,049,656 

6.218.471 
6,127,247 

6.109.472 

+  6.2 
+  8.1 
+  8  3 
+  10.6 

5,287,853 

5,531,597 

5,464,121 

5,560,945 

4,979,656 

5,123,471 

5,043,247 

5,028,472 

1,323,000 

1,345,000 

1,290,000 

1,330,000 

1,235,000 

1,252,000 

1,205,000 

1,242,000 

3,464,853 

3,681,597 

3,694,121 

3,755,945 

3,194,656 

3.406.471 
3,385,247 

3.338.472 

500,000 

505,000 

480,000 

475,000 

472,000 

465,000 

453,000 

448,000 

1,137,000 

1,190,000 

1,173,000 

1,195,000 

1,070,000 

1,095,000 

1,084,000 

1,081,000 

l,184,000l 

1,256,000 

1,257,000 

1,265,000 

1,189,000 

1,252,000 

1,228,000 

1,178,000 

•Data  on  “energy  generated”  are  those  collected  and  publish^  by  the  United  States  Geological  Survey  for  all  public  utilities  mirus  such  data  as  are  collected  on 
energy  generated  by  electric  railway  companies,  reclamation  service  and  manufacturing  plants.  The  data  are,  therefore,  for  the  electric  light  and  power  industry  only. 
11928  figures  are  only  approximately  comparable  with  those  for  1927,  because  of  changes  in  classification  of  certain  plants. 


Table  III — Operations  of  Central-Station  Hydro  and  Fuel  Plants  in  the  United  States* 

_ (100  Per  Cent  of  the  Indm^try) _ 


Month 

Energy  Generated 

Fuel  Consumption 

Hydro-Plants 

Fuel  Power  Plants 

Coal 

Oil 

Gas 

1928 

Thou¬ 

sands 

of 

Kw.-Hr. 

1927 

Thou¬ 

sands 

of 

Kw.-Hr. 

Per 

Cent 

In¬ 

crease 

1928 

Thou¬ 

sands 

of 

Kw.-Hr. 

1927 

Thou¬ 

sands 

of 

Kw.-Hr. 

Per 

Cent 

In¬ 

crease 

1928 

Short 

Tons 

1927 

Short 

Tons 

Per 

Cent 

In- 

Crease 

1928 

Barrels 

1927 

Barrels 

Per 

Cent 

In¬ 

crease 

1928 
Thou¬ 
sands 
of  Cubic 
Feet 

1927 
Thou¬ 
sands 
of  Cubic 
Feet 

Per 

Cent 

In¬ 

crease 

April . 

May . 

June . 

July . 

2,831,446 

3,071,603 

3.010,054 

2,975,296 

2,526,938 

2,625,427 

2,491,840 

2,401,852 

+  12.0 
+  17.0 
+  20.8 
+  23.9 

3,593.407 

3.649,994 

3,627,067 

3,780,649 

3,522,718 

3,593,044 

3,635,407 

3.707,620 

+  2.0 
+  1.6 
—  0.2 
+  1.9 

2,806,131 

2,821,472 

2,753,100 

2,877,987 

2,942,421 

2,918,935 

2,904,907 

2,996,291 

—4.6 

—3.3 

—5.2 

—3.9 

506,708 

461,485 

478,042 

530,566 

524,148 

462,386 

453,025 

449,903 

—  3.3 

—  0.  1 
+  5.5 
+  18.0 

5,304,215 

5,731,897 

6,219,663 

6,592,073 

4,482,900 

4,825,262 

5,214,762 

5,598,713 

+  18.3 
+  18.8 
+  19.2 
+  24.2 

•As  ooUected  by  United  States  Geological  Survey.  The  data  are  for  the  electric  light  and  power  industry  only. 


Sale  of  energy  for  resale  has  for  the 
present  liecoine  almost  a  constant  quan¬ 
tity,  ranging  from  1 .200,()00,00{)  to 
1,300, 000, 000  kw.-hr.  a  month.  The  rea¬ 
son  seems  to  be,  not  that  sales  to  other 
utilities  for  subsetiuent  distribution  have 
reached  their  limit,  but  rather  that  the 
increase  is  balanced  hy  the  effect  of 
consolidations,  whereby  former  inter¬ 
company  sales  become  intracompany 
sales,  though  the  energy  may  follow  the 
same  channels  as  before. 

The  uniformity  in  the  progress  made 
in  different  parts  of  the  country  is  evi¬ 
dent  from  the  accompanying  table. 

The  energy  changes  show  a  wider 


REGIONAL  CHANGE.S  IN  REVENUE,  JULY 


Per  Cent  Increase  or 
Decrease  Compared  With 


Region  July,  1927  June,  1928 

New  England .  +  8  — 4 

Atlantic .  -h  9  — 3 

North  Central .  -i-  8  — I 

South  Central .  +8  0 

Western .  -|-12  I 


spread  than  revenue,  but  they  indicate 
a  general  forward  movement,  with  the 
largest  growth  in  the  South  Atlantic 
region  {54  per  cent),  in  the  West  South 
Central  (20  i)er  cent),  the  Mountain 
(17  per  cent)  and  the  East  North  Cen¬ 
tral  (13  per  cent).  All  other  regions 
showed  an  increase  except  the  Blast 
South  Central,  which  lost  14  per  cent. 
In  New  England  the  output  was  6  per 
cent  above  that  in  July,  1927,  and  in 
New  York  9  per  cent. 


Public  Service  Securities  Listed. 
— The  New  York  Stock  Exchange  has 
authorized  the  listing  of  289,124  shares 
of  $5  cumulative  preferred  stock  of  no 
par  value  of  the  Public  Service  Corpo¬ 
ration  of  New  Jersey. 


Nineteen  Years’  Growth  of 
New  England  Power 
Family  Tree 

On  Sept.  1,  1928,  the  New  England 
Power  Association  controlled  23  cor¬ 
porate  organizations  concerned  in  the 
financing,  construction  or  operation  of 


largest  central-station  property  is  the 
Narragansett  Electric  Company,  Provi¬ 
dence,  R.  I.,  and  its  leading  hydro¬ 
electric  property  is  the  New  England 
Power  Company,  with  affiliated  trans¬ 
mission  organizations  in  New  Hamp- 
.shire  and  Rhode  Island.  Recent  impor¬ 
tant  additions  to  the  system  include  the 
properties  at  Lowell,  Lawrence,  W'eb- 


electric,  gas  or  railway  utilities  in  the 
Central  Northeast.  This  organization 
and  the  non-related  but  interconnected 
Edison  Electric  Illuminating  Company 
of  Boston  constitute  the  two  largest 
electric  utility  organizations  in  New 
England  from  the  standpoint  of  earning 
power.  The  New  England  association’s 


ster,  Southbridge  and  Quincy,  Mass. 
The  organization  has  developed  225,009 
hp.  in  hydro-electric  plants  since  1909. 
has  in  its  own  steam  plants  a  capacity 
of  380,000  hp.  and  has  liegun  to  develop 
250,0(X)  hp.  in  additional  water  power 
on  the  upper  Connecticut  River  in  New 
Hampshire. 
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Detroit  Edison  Increases 
Capital 

Stockholders  of  the  Detroit  Edison 
Company  of  record  Oct.  15  have  been 
jfiven  the  right  to  subscribe  at  $100  par 
for  additional  stock  of  the  company  in 
the  ratio  of  one  share  for  each  six 
shares  of  stock  held,  payable  in  full  on 
Dec.  21  or  in  four  equal  installments 
on  Dec.  21,  1928,  and  March  21,  June 
21  and  Sept.  21,  1929.  The  last  offering 
of  stock  was  made  in  October,  1926. 
In  a  letter  to  stockholders  President 
Alex  Dow  said: 

“In  August  of  1927  we  sold  $20,000,- 
000  of  general  and  refunding  bonds. 
This  put  us  in  funds  foe  the  construction 
work  which  went  on  through  the  winter 
and  this  summer,  including  increases  in 
power  plant  equipment  at  Trenton  Chan¬ 
nel  and  Marysville  and  progress  on  the 
new  power  house  at  Delray — the  build¬ 
ing  of  which  was  announced  to  you  in 
our  report  last  year.  There  have  been 
a  number  of  important  substations  built 
and  the  usual  extensions  of  lines,  under¬ 
ground  and  overhead,  to  take  care  of 
greater  output  and  the  increased  output 
which  is  still  expected.  During  the  last 
six  months  we  have  found  it  convenient 
to  follow  our  practice  during  construc¬ 
tion  periods  of  borrowing,  for  the  time, 
the  money  required  for  construction. 
The  funds  now  to  he  raised  by  an  issue 
of  stock  will  pay  off  these  borrowings, 
will  reimburse  the  treasury  and  will 
leave  a  surplus  for  a  continuation  of  the 
work  in  hand.” 


Middle  West  Utilities 
Declares  Extra  Dividend 

Directors  of  the  Middle  West  Util¬ 
ities  Company  have  declared  a  dividend 
of  $2.25  a  share  on  the  outstanding 
$100  par  preferred  stock,  payable  Oct. 
15  to  holders  of  record  Sept.  25,  this 
sum  l)eing  one-fourth  of  the  regular 
annual  dividend  of  7  per  cent  plus  50 
cents  per  share,  thereby  completing  the 
payment  of  an  additional  dividend  of 
1  per  cent  required  to  l)e  paid  in  any 
calendar  year  in  which  more  than  $6 
per  share  is  paid  as  dividends  on  the 
common  stock. 


Five  New  Issues  Offered 

First  mortgage  and  first  lien  gold 
bonds  of  the  Central  States  Power  & 
Tight  Corporation  were  offered  during 
the  week  ended  Sept.  20  to  the  amount 
of  $2,000,000  at  96  and  accrued  interest 
to  yield  about  5.80  per  cent.  Proceeds 
of  this  financing  will  l)e  used  to  pro¬ 
vide  part  of  the  funds  with  which  to 
make  payment  for  the  properties  lately 
aetjuired  and  for  other  corporate  pur¬ 
poses. 

riie  Western  Power,  Light  &  Tele¬ 
phone  Company  made  an  offering  of  first 
lien  collateral  twenty-year  6  per  cent 
gold  bonds  at  100  and  interest,  a  piece 
of  financing  involving  a  total  of 
$800,000. 

Two  new  stock  .issues  appeared  among 


the  week’s  new  offerings.  The  People’s 
Light  &  Power  Corporation  issued 
10,000  shares  of  cumulative  preferred 
stock,  the  price  being  $94  per  share  and 
accrued  dividend,  to  yield  6.38  per  cent. 
The  Gulf  Power  Company  issued  7,500 
shares  of  six-dollar  cumulative  preferred 
stock  at  96  and  accrued  dividends,  to 
yield  6.25  per  cent. 

First  and  refunding  mortgage  gold 
bonds  of  the  Carolina  Power  &  Light 


Company  were  offered  to  the  amount  of 
$2,500,000  at  99^  and  accrued  interest. 
These  securities,  dated  April  1,  1926. 
and  maturing  April  1,  1956,  are  secured 
by  a  first  mortgage  on  the  major  por¬ 
tion  of  the  property  of  the  company. 
The  proceeds  from  the  sale  of  these 
bonds  will  be  used  to  reimburse  the 
company  for  expenditures  made  for  ad¬ 
ditions  to  property  and  for  other  cor¬ 
porate  purposes. 


Rochester  Central  Power  Corporation 
Completes  Set-Up 

Entering  the  market  last  week  joining  communities,  and  supplies  steam 
with  an  offering  of  twenty-two  and  for  industrial  and  heating  purposes  to 
a  half  million  dollars  of  gold  debentures,  large  industries  adjacent  to  its  Roch- 
the  Rochester  Central  Power  Corpora-  ester  steam  plants,  owns  and  operates 
tion,  organized  last  June,  raised  funds  hydro-electric  plants  having  a  present 
with  which  to  acquire  the  common  generating  capacity  of  46,530  kw.  and 


Transmission  system  of  Rochester  Central  Power  Corporation 


stocks  of  a  number  of  operating  compa¬ 
nies,  including  the  Rochester  Gas  & 
Electric  Corporation,  the  Empire  Gas  & 
Electric  Company,  the  Elmira  Water, 
Light  &  Railroad  Company  and  the 
New  York  Central  Electric  Corpora¬ 
tion.  Proceeds  from  the  sale  of  $18,- 
(KX),000  of  preferred  stock  and  1.600,000 
shares  of  common  stock  will  also  be  used 
for  this  purpose.  The  Rochester  Cen¬ 
tral  Power  Corporation  system  will  sup¬ 
ply  electricity  and  gas  in  thirteen  coun¬ 
ties  in  central  New  York  State,  a  ter¬ 
ritory  extending  from  almost  50  miles 
east  of  Buffalo  to  a  point  near  Syracuse, 
and  from  Lake  Ontario  to  the  Pennsyl¬ 
vania  border.  Among  the  highly  de¬ 
veloped  industrial  and  residential  com¬ 
munities  in  the  territory  served  are 
Rochester,  Elmira,  Auburn,  Geneva. 
Hornell  and  Corning.  The  Rochester 
Gas  &  Electric  Corporation,  which  fur¬ 
nishes  the  electric  power  and  light  and 
gas  services  in  the  cities  of  Rochester 
and  Canandaigua  and  in  numerous  ad- 


steam  plants  with  a  generating  capacity 
of  72,095  kw.  The  Empire  Gas  &  Elec¬ 
tric  Company,  which  furnishes  the  elec¬ 
tric  power  and  light  and  gas  services  in 
Auburn,  Geneva.  Newark,  Seneca  Falls, 
Lyons,  Palmyra,  Phelps,  Waterloo, 
Cayuga  and  Clifton  Springs,  and  elec¬ 
tric  service  in  Weedsport,  Clyde,  Union 
Springs  and  Aurora,  operates  hydro¬ 
electric  plants  with  a  capacity  of  10,600 
kw.  and  steam  plants  with  a  capacity  of 
2,500  kw.  The  population  served  is 
estimated  to  exceed  85,000.  The  Elmira 
Water,  Light  &  Railroad  Company, 
which  furnishes  electric  power  and  light, 
gas  and  street  railway  services  in  Elmira 
and  electric  power  and  light  in  Elmira 
Heights,  Horseheads,  Millport,  Montour 
Falls,  Odessa,  Big  Flats,  Chemung  and 
Southport,  has  steam-electric  plant  ca¬ 
pacity  of  27,750  kw.  The  population 
served  is  estimated  to  exceed  88,000. 
The  New  York  Central  Electric  Cor¬ 
poration,  which  furnishes  electric  power 
and  light  services  in  Corning,  Hornell 
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REVENUE  OF  ROCHESTER  CENTRAL  POWER 
SYSTEM  INCREASED  DURING  1928 


Twelve  monthe  ended 

May  31  1928  1927 

Oroea  earitinsit . $20,333,930  $19,047,198 

Operating  expeneen,  main¬ 
tenance  andtaxee .  11,354,572  10,900,553 

Netearninss .  $8,979,358  $8,146,645 

Intereet  and  other  deduc¬ 
tions  of  eubnidiariee .  2,623,621 

Preferred  dividends  of  sub¬ 
sidiaries .  2,102,783 

Balance .  $4,252,954 

Annual  interest  on  5%  K'>ld 

debentures  (this  issue)  .  ..  1,125,000 


Reproduction  Costs  of  Physical  Properties 


Dansville,  Perry,  Warsaw  and  64  other 
communities,  owns  electric  generating 
plants  having  a  capacity  of  5,200  kw. 
and  purchases  large  additional  (juan- 
tities  of  electrical  energy  upon  very 
favorable  terms. 

Several  properties  of  the  Rochester 
Central  Power  System  are  intercon¬ 
nected  with  the  lines  of  the  Niagara, 
Lockport  &  Ontario  Power  Company, 
thus  affording  the  company  access  to 
the  large  hydro-electric  generating  sta¬ 
tions  at  Niagara.  The  sy.stem  is  also 
interconnected  with  the  lines  of  the 
Syracuse  Lighting  Company  and  the 
Binghamton  Light,  Heat  &  Power  Com¬ 
pany. 

Upon  completion  of  present  financing 
the  capitalization  of  this  new  holding 
company  w’ill  include  5  per  cent  gold 
del)entures,  series  A,  due  1953,  outstand¬ 
ing  to  the  amount  of  $22,500,000;  6  per 
cent  cumulative  preferred  stock  ($100 
par  value ),  $20,000,000  authorized,  $18,- 
(KX),0(K)  outstanding,  and  common  stock 
(no  par  value)  authorized  to  the  amount 
of  1,600,000  shares  and  outstanding  to 
the  same  amount.  The  amount  of  these 
del)entures  authorized  is  limited  hy  re¬ 
strictions  contained  in  the  indenture. 


Many  investors,  and  particu¬ 
larly  buyers  of  public  utility 
l)onds,  are  familiar  with  the  terms 
“reproduction  cost,”  as  applied  to 
the  valuation  of  physical  properties 
in  recent  years.  Reproduction  val¬ 
uations  have  to  a  large  extent  taken 
the  place  of  historical  cost  valua¬ 
tions.  This  has  been  due  in  part  to 
the  fact  that  recent  decisions  of  the 
United  States  Supreme  Court  have 
recognized  the  cost  to  reproduce 
properties  as  a  fair  basis  for  rate 
structures,  says  a  current  news  let¬ 
ter  of  Stone  &  Webster  and  Blodget. 

There  is  still  some  difference  of 
opinion  as  to  the  comparative  mer¬ 
its  of  these  two  methods  of  valua¬ 
tion,  but  aside  from  this,  it  is  inter¬ 
esting  to  note  the  relative  results 
obtained  at  the  present  time  by  ap¬ 
plying  each  of  them  in  finding  the 
value  of  properties. 

For  a  twenty-year  period  previous 
to  Jan.  1,  1916,  the  yearly  average 
cost  factor  for  light  and  power 
properties  was  about  90  per  cent  of 
1914  figures.  Subject  to  pronounced 
annual  fluctuations,  the  average  cost 


The  consolidated  earnings  of  the 
Rochester  Central  Power  Corporation 
and  subsidiaries,  after  giving  effect  to 
the  present  financing,  are  given  in  the 
accompanying  table.  The  operations 
and  management  of  the  corporation  are 
under  the  direction  of  E.  L.  Phillips  and 
associates,  who  have  been  responsible 
for  the  successful  operation  and  (levelop- 
ment  of  the  Long  Island  Lighting  Com¬ 
pany  and  affiliated  companies. 


Penn-Ohio  Utilities  to  Merge 


factor  for  the  war  period  1916  to 
1920,  inclusive,  as  well  as  for  the 
post-war  period  1921-1927,  inclu¬ 
sive,  was  approximately  180  per 
cent  of  1914. 

Thus  it  is  fairly  obvious  that  the 
approach  to  equality  between  his¬ 
torical  and  reproduction  cost  for 
any  given  property  or  group  of 
properties  must  depend  to  a  great 
extent  upon  the  proportion  of  ex¬ 
isting  property  constructed  during 
the  pre-war  years  of  lower  prices 
and  during  the  war  period  when 
prices  covered  a  wide  range. 

While  the  relation  between  his¬ 
torical  cost  and  reproduction  cost, 
in  order  to  be  accurate,  must  be 
determined  for  each  public  utility 
property  on  its  own  merits,  it  is 
probably  safe  to  say  that  in  general 
historical  cost  is  still  materially  less 
than  reproduction  cost  and  will  con¬ 
tinue  to  be  less  for  some  years  to 
come.  In  one  of  the  typical  recent 
appraisals  reprcxluction  cost  was 
found  to  he  approximately  135  per 
cent  of  the  historical  cost  of  the 
light  and  power  property  examined. 


mediate  opportunity  to  exchange  their 
stock  for  Penn-Ohio  Edison  stock  and 
warrants  on  the  same  basis  offered  in 
the  merger  plan,  and  holders  who  make 
this  exchange  at  once  will  receive  the 
subscription  rights  attaching  to  the 
Penn-Ohio  Edison  stock  so  received. 
The  Penn-Ohio  Securities  Corporation 
will  simply  pass  along  to  its  stock¬ 
holders,  pro  rata,  the  subscription  rights 
to  which  the  company  w'ill  be  entitled 
as  a  holder  of  Penn-Ohio  Edison  com¬ 
mon  stock.  The  holder  of  each  thirty 
shares  of  Securities  common  stock  will 
therefore  be  entitled  to  subscribe  to  one 


A  PLAN  to  consolidate  the  Penn-Ohio 
Securities  Corporation  and  the 
Northern  Ohio  Power  Company  with 
the  Penn-Ohio  Edison  Company,  con¬ 
trolled  by  the  Allied  Power  &  Light 
Corporation,  has  been  announced  as  a 
means  of  simplifying  the  corporate 
structure  of  this  public  utility  group. 
The  announcement  was  contained  in  a 
joint  letter  to  stcKkholders  of  the  three 
companies,  signed  by  R.  P.  Stevens  as 
president  of  Penn-Ohio  Edison  and 
Penn-Ohio  Securities  and  hy  B.  C.  Cobb 


ing.  The  Penn-Ohio  Edison  Company 
already  owns  more  than  95  per  cent  of 
the  capital  stock  of  the  Northern  Ohio 
Power  Company,  as  a  result  of  the  ex¬ 
change  of  stock  in  April  and  May  this 
year.  In  the  merger  planned  each  share 
of  Northern  Ohio  Power  stock  that  is 
still  outstanding  is  to  receive  two-thirds 
of  a  share  of  Penn-Ohio  Edison  com¬ 
mon  stock  and  one-third  of  an  option 
warrant,  series  B,  of  the  Penn-Ohio 
Edison  Company. 

The  stockholders  of  the  Penn-Ohio 


share  of  Edison  common  stock. 

The  combined  assets  of  the  merged 
companies  and  subsidiaries  at  the  close 
of  1927  were  in  excess  of  $153,870,000. 
The  principal  subsidiaries  of  the  group 
are  the  Northern  Ohio  Power  &  Light 
Company,  the  Pennsylvania-Ohio  Power 
&  Light  Company,  the  Ohio  River  Edi¬ 
son  Company,  the  Pennsylvania  Power 
Company,  the  Pennsylvania-Ohio  Public 
Service  Corporation  and  the  New  Castle 
&  Lowell  Realty  Company,  most  of 
which  control  subsidiaries  of  their  own. 


as  president  of  the  Northern  Ohio 
Power  Company.  At  the  present  time 
the  Penn-Ohio  Securities  controls  the 
Penn-Ohio  Edison,  which  in  turn  con¬ 
trols  the  Northern  Ohio  Power  Com¬ 
pany. 

In  the  merger  the  Penn-Ohio  Secu¬ 
rities  Corporation  common-stock  holders 
will  receive  one  share  of  Penn-Ohio 
Edison  common  stock  for  each  three 
shares  of  Securities  common  stock  held. 
M  present  Penn-Ohio  Securities  owns  a 
substantial  block  of  the  Edison  common 
stock  in  the  ratio  of  one  share  for  each 
three  shares  of  its  own  stock  outstand- 


Edison  Company  are  to  receive  sub¬ 
scription  rights  to  purchase  additional 
common  shares  at  $35  a  share,  to  the 
extent  of  10  per  cent  of  their  holdings. 
The  subscription  to  the  additional  stock 
has  l)een  underwritten,  thus  assuring  the 
receipt  of  the  proceeds,  which  will  be 
applied  toward  the  redemption  on  Nov.  1 
of  the  $3,283, 1(X)  bonds  of  the  Northern 
Ohio  Power  Company,  Provision  has 
also  l)een  made  to  permit  the  stock¬ 
holders  of  the  companies  to  he  merged 
to  participate  in  the  subscription. 

The  holders  of  Northern  Ohio  Power 
capital  stock  have  been  offered  an  im- 


Louisville  Stockholders  Vote 
Stock  Increase. — Stockholders  of  the 
Louisville  Gas  &  Electric  Company  of 
Kentucky  at  the  recent  annual  meeting 
in  Louisville  authorized  an  increase  in 
the  total  amount  of  preferred  and  com¬ 
mon  stocks  from  $45,000,000  to  $90,000.- 
000,  of  which  $50,000,000  will  he 
preferred  stock.  The  authority  given 
provides  that  the  rates  of  dividend  on 
preferred  stock  hereafter  issued  shall  he 
fixed  by  the  board  of  directors  before 
issuance,  but  that  in  no  event  shall  the 
rate  exceed  8  per  cent  annually. 
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Business  News  and  Market  Conditions 
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Seventeen  per  Cent  Rise  in 
Construction  Contracts 

Middle  Atlantic  States  Show  40  per 
Cent  Increase  —  Elsewhere  Growth 
Almost  Uniform 

Building  contracts  were  let  in 
August  at  the  rate  of  $73,500,000 
worth  per  week,  compared  with  $64,- 
000,000  in  July  and  $72,300,000  in 
August,  1927.  The  total  for  the  five 
weeks  of  August  is  $367,563,000,  com¬ 
pared  w'ith  $256,115,000  for  the  four 
weeks  of  July.  The  increase  is  spread 
quite  evenly  throughout  the  country 
and  all  classes  of  construction  par¬ 
ticipate,  according  to  data  compiled  by 
Engi neeri ng  Xezvs-Record. 

The  increase  in  total  value  of  con¬ 
struction  contracts  awarded  this  year 
over  that  of  the  first  eight  months  of 
1927  is  17  per  cent;  this  is  the  same 
percentage  of  increase  that  prevailed 
for  the  first  seven  months  of  the  year 
over  the  corresponding  seven  months 
of  1927,  and  is  accounted  for  principally 
by  heavy  lettings  of  streets  and  roads 
and  buildings.  Street  and  road  lettings 
are  $115,000,000,  or  34  per  cent  heavier 
than  last  year.  Industrial  building 
awards  are  16  per  cent  heavier  and 
ether  building  awards,  exclusive  of 
small  residential  work,  are  15  per  cent 
heavier.  The  value  of  unclassified  con¬ 
tracts  is  24  per  cent  under  that  of  a 
year  ago.  Small  declines  are  shown  in 
water-works,  sewers  and  excavations. 

Except  for  a  40  per  cent  increase  in 
the  Middle  Atlantic  states,  the  geo¬ 
graphical  distribution  of  contract  awards 
is  quite  even.  The  New  England  total 
is  $166,000,000,  compared  with  $163,- 
000,000  in  1927.  The  South  reports 
$179,000,000,  compared  with  $151,000,- 
000  a  year  ago.  There  has  been  a 
$100,000,000  gain  in  the  Middle  West 
and  a  $7,000,000  decrease  in  the  region 
between  the  Mississippi  River  and  the 
Rocky  Mountains.  The  West  Coast 
reports  $224,000,000,  compared  with 
$248,000,000  in  1927. 

What  are  the  prospects  for  con¬ 
tinued  heavy  contract  letting  in  the 
next  few  months?  Examination  of  the 
volume  of  new  capital  issued  this  year 
compared  with  last  provokes  some  in¬ 
teresting  thoughts  but  provides  insuf¬ 
ficient  data  upon  which  to  base  a 
prediction.  As  there  appears  to  be  a 
lag  of  four  months  between  the  issu¬ 
ance  of  new  capital  for  construction 
and  the  award  of  contracts  for  this 
construction,  the  volume  of  new  capital 
issued  in  April,  May,  June  and  July 
of  1927  will  be  compared  with  the  value 
of  contracts  awarded  in  August,  Sep¬ 
tember,  October  and  November  of  that 
year.  This  capital  totals  $1,716,000,000 
for  contracts  which  totaled  $1,086,000,- 
000,  or  63  per  cent  of  the  value  of 
capital.  New  capital  issued  in  April, 


May,  June  and  July  of  1928  has  totaled 
$1,9^,000,000,  and  if  the  same  pro¬ 
portion  of  this  goes  into  engineering- 
construction  contracts  that  went  last 
year,  the  value  of  such  contracts  for 
August,  September,  October  and  No¬ 
vember,  1928,  will  amount  to  $1,259,- 
000,000.  Of  this  hypothetical  amount. 
$368,000,000  was  awarded  in  August, 
leaving  $891,000,000  to  be  awarded  in 
September,  October  and  November, 
compared  with  $797,000,000  actually 
awarded  in  those  three  months  in  1927, 
if  the  1927  proportion  of  contracts  to 
capital  issues  is  to  be  maintained. 

This  demands  that  value  of  contracts 
awarded  in  the  next  three  months 
amount  to  12  per  cent  more  than  in  the 
corresponding  three  months  in  1927.  In 
view  of  recent  past  performances,  the 
attainment  of  such  a  bogey  is  by  no 
means  impossible.  New  capital  issued  in 
June,  and  still  unused,  was  the  largest 
amount  on  record.  Set  against  this  is 
the  fact  that  issues  in  July  were  the 
lowest  for  that  month  since  1924  and 
amounted  to  only  44  per  cent  of  the 
June  total,  whereas  the  July,  1927,  figure 
amounted  to  64  per  cent  of  the  June. 
1927,  total.  Furthermore,  August  also 
is  a  seasonably  low  month  and  has  al¬ 
ways  registered  a  decline  from  July. 
The  volume  of  capital  issued  in  the  next 
few  months,  therefore,  will  bear  close 
watching  as  an  index  of  construction 
volume  during  the  remainder  of  the 
year. 


Bus  Structure  Office  at  Akron, 
Not  Cleveland 

The  Middle  western  office  of  the  Bus 
Structure  Company,  Springfield,  Mass., 
recently  announced  as  having  been 
established  at  Cleveland.  Ohio,  should 
have  been  stated  as  at  380  Crosby  Street. 
Akron.  Ohio. 


Production  of  Porcelain 
Electrical  Supplies 

The  Department  of  Commerce  an¬ 
nounces  that,  according  to  data  collected 
at  the  biennial  census  of  manufactures 
taken  in  1928,  the  establishments  en¬ 
gaged  primarily  in  the  manufacture  of 
porcelain  electrical  supplies  in  1927  re¬ 
ported,  for  that  year,  a  total  output 
valued  at  $22,871,610,  of  which  amount 
$22,236,639  was  contributed  by  porce¬ 
lain  electrical  supplies  (exclusive  of  the 
value  of  fittings)  and  ^34,971  by  mis¬ 
cellaneous  products.  Manufacturers  of 
porcelain  electrical  supplies  are  can¬ 
vassed  annually  for  data  in  regard  to 
production.  The  total  pro<luction  of 
porcelain  electrical  sypplies  (exclusive 
of  fittings),  including  those  manufac¬ 
tured  as  secondary  products  by  establish¬ 
ments  classified  in  other  industries,  for 
each  of  the  three  years  1925  to  1927.  in¬ 
clusive.  was  valued  as  follows:  1927, 
$22,565,848;  1926,  $24,867,688;  1925. 
$21,826,971.  The  1927  figure  repre¬ 
sents  a  decrease  of  9.3  per  cent  com¬ 
pared  with  the  value  for  1926,  but  ex¬ 
ceeds  the  figure  for  1925  by  3.4  per  cent. 

Of  the  54  establishments  reporting  for 
1927,  eighteen  were  located  in  Ohio, 
fifteen  in  New  Jersey,  seven  in  West 
Virginia,  four  in  New  York,  two  in 
California  and  one  each  in  Connecti¬ 
cut,  Illinois,  Indiana,  Maryland.  Massa¬ 
chusetts,  Michigan,  Pennsylvania  and 
Tennessee. 

The  statistics  for  1927,  1926  and  1925 
are  summarized  in  the  accompanying 
table.  The  figures  for  1927  and  1925 
were  compiled  from  data  collected  at 
the  regular  biennial  censuses  of  manu¬ 
factures;  those  for  1926,  from  the  re¬ 
turns  made  at  the  annual  census  of 
production.  The  1927  figures  are  pre¬ 
liminary  and  subject  to  such  correction 
as  may  be  found  necessary  after  further 
examination  of  the  returns. 


PRODT’CTIOX  OF  PORrET..\TN  SFPPT.IES  INrREA.«?ED 


Per  Cent  of  Inoreue 
or  Decrease  (—4 
1926-  1925- 

1927  1926  1925  1927  1927 


Ntimber  of  establishments .  54 

Wage  earners  (average  number)  ....  6,808 

Wages« .  $7,897,279 

Cost  of  materials,  shop  supplies,  fuel, 

and  purchased  power* .  $7,655,967 

Materials  and  supplies .  $6,210,857 

Fuel  and  power .  $1,445, 1 10 

Products,  total  value* .  $22,871,610 

Porcelain  electrical  supplies  (exclusive 

of  fittings) .  *  $22,236,639 

All  other  products .  $634,971 

Value  added  by  manufacture^ .  $15,215,643 

Horsepower .  15,334 


50  49  »  * 

*  6,462  5.4 

*  $7,947,795  —0.6 

*  16,361,812  .  20. 

»  s 

»  6  . 

$25,499,087  $21,370,126  — io.'s  ‘I’.b 

•$24,689,747  •$20,986,297  —  9.9  6.0 

$809,3.40  $383,829  —21.5  65.4 

»  $15,008,314  1.4 

»  12,073  27.0 


*  The  per  cent  is  not  computed  where  base  is  less 
than  100. 

•  Not  including  salaried  employees. 

*  No  data. 

4  The  amount  of  manufacturers'  profits  cannot  be 
calculated  from  the  census  figures  for  the  reason  that 
no  data  are  collected  in  regard  to  a  number  of  items 
of  expense,  such  as  interest  on  investment,  rent, 
depreciation,  taxes,  insurance,  and  advertising. 

•  Not  separately  reported. 


•  In  addition,  porcelain  electrical  supplies  were 
made  to  some  extent  as  secondary  prMuctsiby 
establishments  classified  in  other  industries,  asrol- 
lows  For  1927,  $329,209-  for  1926,  $177,941;  and  for 

1925,  $840,674.  The  total  production  by  all  estab¬ 
lishments  was  valued  as  follows:  1927,  $22,565,848; 

1926,  $24,867,688;  1925,  $21,826,971. 

^  Value  of  products,  less  cost  of  materials,  mill 
supplies,  containers  for  sale  with  products,  fuel,  and 
purchased  power. 
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Analysis  of  N,E.M.A.  Services 

Functions  of  association  are  charted  by  classes  of  manufacturing  and  by 
departments  in  which  service  is  rendered  to  the  electrical 
manufacturing  industry  and  related  groups 


Classes  of  Manufacturing 


NEMA 


rhit  chart  prepared  and  oopyriidiled 
Saptambar.  1928,  by  iha  National  Elac* 
trical  Manulacturars  Aaaociation 


NEMA  Membership 

Q  Labor 

g  Conciliation 

V  /'Confreas 
DS 

2  ^  Cxtvemment  Depts. 

^  I  State  and  l,ocal  Depts. 

J  Underwriters 

•TJ 

g  VOther  Bodies 
Uniform  Statute 

>■ 

.y  I.egal  Review 
Q  Cost  Accounting 

Tariff 

Code  of  Ethics 


(sen«r«lkm 

and  (inversion 

r 

Z 

1  i 

t  ,1 

i. 

S  t'* 

i  i 

1:8 
0  ec  cc 

1 - 

fiS  fiS 

TrffifitniiMion 
•nd  Distribution 

Communicefion 

8  1  r  S 

$  _  t  J  Jet  8 

sin.  |7.i  |1i 

jj 

l| 

■3  §  r 

QC  H 

I  I 

■ill 

a  S  < 
C  b  o 

3  S  I  S 

J  lE  J  I 


Publications  and  File  References 


Utilization 


H«at 


8  ?  ?  5  t 

JlJll 


J<5F(3| 


Function  and  Purpose  of  NEMA — Constitution  and  By-Laws — Manual  of  Orfianization 

l-abor  Committee  of  NEMA — The  f.abor  C>>mmittee  and  Its  Work 

NEMA  Conciliation  Committee 

Law  and  Legislative  Committee 

Actions  taken  regardinK  national  legislation 

Method  of  cooperation  in  regard  to  state  and  local  legislation 

Underwriters’  f.aboratories  Committee 

N.  E.  L.  A. — A.  1.  E.  E. — A.  E.  S.  C. — S.  E.  D. — A.  E.  1. — etc.  Industry  Relations  Committee— Manual  of  Organization 

Need  for  Uniform  Ordinance — Uniform  Electrical  Ordinance — Uniform  Statute 

NEMA  retains  counsel  who  reviews  all  minutes  of  the  Association 

Standard  Accounting  and  (^t  System  for  the  Elcrctrical  Manufacturing  Industry 

Tariff  Omimittce  and  its  work 

NEMA  (3ode  of  Ethics  Business  Policies  Committee  and  its  work 


Technical  Standardization 
American  Standards 
N.  E.  Code  Development 
Safety  Code 
Simplification 
Published  Standards 
Instruction  Books 
Other  Organizations 


The  NEMA  Standards  Committee 
The  A.  E.  S.  C.  and  How  It  Operates 

The  Casualty  and  Fire  Prevention  Committee — The  National  Electrical  Code  ( Purpose  and  Development) 
National  Electrical  Safety  Code 

NEMA  policy  with  Department  of  Commerce  on  simplification  projects — Bureau  of  Standards 
Published  Standards  on  Radio — Supply — Apparatus — Appliances 
Care  and  Installation  of  Transformers 

Industry  Relations  Committee— Cooperates  with  outside  bodies  in  matters  of  mutual  interest 


Factory  Management  i  Facilities  available  through  the  action  of  related  committees  such  as  Conciliation  Committee,  Labor 

Personnel  Problems  Committee,  Business  Policies  Committee,  to  give  matters  of  this  kind  consideration  by  qualified 

Safety  of  Workmen  groups  or  individuals) 


^Orders  Entered  Twenty  product  groups  reporting  statistics  on  annual,  semi-annual,  quarterly  and  monthly 

Shipments  basis,  covering  20  lines  and  140  items.  The  figures  include  orders,  shipments,  stocks. 

Stocks  etc.  NEMA  Statistical  Department 

Miacelliincout  The  Radio  Market  (dealer  and  wholesaler  stocks) 

yCloaed  Transactions  Statistics  on  closed  transactions 

r  Industry  Sales  Conf.  Electrical  Industry  Sales  Conference — Cooperative  Market  Development — Relations  with  S.  E.  D. 
Producers  Council  The  Producers  Council  and  How  It  Operates 
Rural  Electrification  Committee  on  Relation  of  Electricity  to  Agriculture 
Market  Analysis  Market  analysis  studies  in  cooperation  with  interested  bodies 

^Shows  and  Exhibits  NEMA  Policies  on  Shows  and  Exhibits 


|*g  Publicity,  Publications 
V  Information 
j  V  Meeting  Facilities 
Miscellaneous 


Trained  staff  includes  managerial,  statistical,  publicity  and  engineering  personnel 
Service  includes  newspaper  and  business  press  releases,  NEMA  News,  Standards  notes,  etc. 
Information  service  on  a  wide  variety  of  topica  relating  to  electrical  manufacturing 
Meeting  rooms  at  hMdquarters  available  by  arrangement  with  office  manager 
Meetings  arranged,  reservations,  employment  service,  secretarial,  etc. 
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Market  Conditions 


eM _ 

The  Pacific  Coast  area  seems  to 
take  the  lead  this  week  in  the  total 
of  new  orders  for  electrical  equipment, 
and  very  substantial  business  is  in  sight 
for  the  early  fall.  Provision  of  lighting 
standards  for  Oakland  involves  bids,  the 
lowest  of  which  is  $167,500.  Prices  for 
the  most  part  are  distinctly  firmer.  In 
the  Middle  West  and  in  the  St.  Louis 
area  also  business  is  decidedly  active, 
with  utility  companies  putting  forth 
every  effort  to  complete  major  construc¬ 
tion  before  the  cold  weather. 

Along  the  Atlantic  seaboard  business 
as  a  whole  is  very  satisfactory  and  in 
some  areas  is  increasing  rapidly.  In 
New  England  line  supplies  are  a  feature, 
touching  a  high  level  for  the  year  in 
some  sections.  Central-station  business, 
especially  in  transformers  and  outdoor 
substation  equipment,  is  exceedingly 
good  in  the  Eastern  district.  In  the 
Southeast  small-sized  orders  have  ac¬ 
cumulated  and  there  are  some  large 
orders,  such  as  one  originating  in  the 
New  Orleans  district  for  a  15,000-kw. 
turbine  and  auxiliary  equipment  total¬ 
ing  $300,000. 

Central-Station  Business 
Active  in  Eastern  District 

Central -station  business  continues  to 
show  improvement  in  the  Eastern  dis¬ 
trict,  and  incoming  inquiries  are  de¬ 
veloping  in  an  encouraging  manner.  A 
central-station  company  in  northern 
New  York  has  placed  an  order  for 
transformers  and  outdoor  substation 
equipment  to  cost  $45,000.  A  Greater 
New  York  utility  company  has  given  a 
commitment  for  transformers  and 
switchboard  panels,  with  accessories,  to 
an  amount  of  $25,000.  A  New  York 
traction  line  has  contracted  for  a  quan¬ 
tity  of  turbine  parts  for  miscellaneous 
repairs  to  prime  movers. 

Business  with  railroads  shows  little 
change  in  immediate  account.  Present 
commitments  are  for  apparatus  for  main¬ 
tenance  and  repair  service.  Marine 
e(]uipment  is  developing  to  satisfactory 
proportions,  and  both  present  and  imme¬ 
diate  future  transactions  indicate  a  siz¬ 
able  amount  of  business.  There  is  keen 
interest  among  local  manufacturers  for 
equipment  contracts  to  be  let  by  New 
^’ork  State  for  two  Diesel  electric  ferry¬ 
boats  for  service  at  Ward's  Island  and 
for  which  bids  have  just  been  asked. 

Industrial  demand  continues  on  a 
good  basis.  There  is  an  increased  vol¬ 
ume  of  small  orders  and  a  reduced  call 
for  heavy  apparatus.  A  manufacturer 
of  industrial  motors  reports  business  as 
fair.  The  bulk  of  current  demand  is 
from  chemical  plants,  iron  and  steel 
mills  and  automobile  manufacturers.  A 
New  York  maker  has  secured  a  contract 
for  motors  for  a  peanut-butter  factory 
in  Oklahoma,  while  another  local  manu¬ 
facturer  has  received  a  commitment  for 


_ 

motors,  controls  and  other  electrical 
equipment  for  a  feldspar  milling  plant 
in  North  Carolina.  There  is  a  fair  call 
for  motors  from  oil -burner  and  refrig¬ 
erator  manufacturers.  Fractional  units 
are  also  recording  encouraging  business. 

There  is  a  growing  demand  for  flood¬ 
lighting  equipment  for  airport  service, 
and  an  Eastern  producer  has  secured 
contracts  from  Virginia.  Texas  and 
other  points.  Electric  signal  equip¬ 
ment  is  developing  a  stronger  tone.  A 
maker  of  such  apparatus  at  New  York 
has  obtained  a  contract  from  an  interest 
in  the  northern  part  of  the  state  to  an 
amount  of  $40,000.  A  fuse  manufac¬ 
turer  reports  trade  as  slow  both  from 
jobbing  and  industrial  consumers,  and 
plug  fuses  are  iftceiving  better  attention 
than  those  of  the  cartridge  type.  Busi¬ 
ness  for  vacuum  cleaners  is  on  the  up¬ 
ward  trend  and  electric  refrigerators  are 
in  good  demand.  Construction  opera¬ 
tions  in  the  Eastern  district  include  the 
following : 

The  Union  Carbide  &  Carbon  Corpora¬ 
tion,  New  York,  plans  a  metallurgical  plant 
in  the  vicinity  of  Boncar,  Va.,  to  cost 
$3,000,000,  and  the  New-Kanawha  Power 
Company,  a  subsidiary  organization,  plans 
a  hydro-electric  plant  at  Hawk’s  Nest  on 
the  New  River,  in  the  same  vicinity,  to 
cost  $7,500,000.  William  A.  Vecchio, 
Mount  Vernon,  N.  Y.,  and  associates  plan 
an  ice-manufacturing  plant  to  cost  $250,- 
000.  Buffalo  plans  a  vocational  school  to 
cost  $1,000,000.  Montgomery,  Ward  & 
Company,  Chicago,  plan  a  mail  order  stor¬ 
age  and  distributing  plant  at  Albany,  N.  Y., 
to  cost  $650,000.  Lewis  Newhoflf  &  Son. 
Albany,  N.  Y.,  plan  an  addition  to  cost 
$100,000.  The  American  Neon  Light  Cor¬ 
poration,  New  York,  plans  a  plant  and  ex¬ 
pansion  program  to  cost  $1,000,000.  The 
First  Avenue  Association,  New  York, 
plans  additional  street-lighting  units.  The 
Public  Service  Electric  &  Gas  Company, 
Newark,  N.  J.,  has  secured  permission  for 
an  equipment  storage  and  distributing  plant 
at  Jersey  City,  to  cost  $250,000.  Prince¬ 
ton,  N.  J.,  will  install  additional  street 
lamps. 

The  Hobson  Flatware  Company,  Lans- 
dale.  Pa.,  plans  a  plant  at  Lambertville, 
N.  J.,  to  cost  $80,000.  The  Hudson  Coal 
Company,  Scranton,  Pa.,  will  make  exten¬ 
sions  in  its  coal  breaker  near  Carbondale, 
Pa.,  to  cost  $150,000.  The  West  Penn 
Power  Company,  Pittsburgh,  plans  exten¬ 
sions  in  transmission  lines  in  the  vicinity 
of  Dunbar,  Pa.  New  Castle,  Del.,  plans 
improvements  in  its  lighting  system.  The 
Consolidated  Gas,  Electric  Light  &  Power 
Company,  Baltimore,  plans  extensions  in 
the  plant  of  the  Terminal  Heating  &  Freez¬ 
ing  Company,  recently  acquired,  to  cost 
$500,000.  The  Bureau  of  Supplies  and 
•Accounts,  Navy  Department,  Washington, 
will  receive  bids  until  Oct.  2,  for  power 
transformer?,  safety  switches  and  switch¬ 
board  panels  for  the  PeaH  Harbor  (T.H.) 
navy  yard  (Schedule  9703).  The  Bureau 
of  Yards  and  Docks,  Navy  Department. 
Washington,  will  receive  bids  until  Oct.  10 
for  two  2.50-kw.  Diesel  engine  generators, 
with  starting  equipment  and  exciter,  motor- 
generator  set,  switchboard  and  accessory 
apparatus  for  the  Guantanamo  Bay  (Cuba) 
naval  station  (Specification  5699.) 


t 


Prices  of  Copper,  Lead  and 
Tin  Advance 

In  the  most  broadly  active  metal  mar¬ 
ket  of  recent  years  copper  has  advanced 
to  15  cents  per  pound  for  Eastern  de¬ 
liveries,  lead  has  gone  up  ten  points  to 
6^  cents.  New  York,  and  tin  has  ad¬ 
vanced  i  cent  over  the  quotation  of  a 
week  ago.  On  the  other  hand,  zinc  re¬ 
mained  quiet  and  unchanged  and  silver 


NEW  YORK  METAL  MARKET  PRICES 

.Sept.  12,  1928 

.Sept.  19,  1923 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

14.75 

15.00 

Lead,  Am.  S.  ft  R.  price 

6  40 

6.50 

Antimony . 

10.75 

10.625 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

6.60 

6.60 

Tin,  Straits . 

47.50 

48.00 

Aluminum,  99  per  cent. . . 

24.30 

24.30 

Base  copper  wire  price  Sept.  19,  1928,  16}  cents. 

declined  slightly.  The  activity  in  the 
metal  market  follows  renewed  assur¬ 
ances  of  industrial  activity  in  the  fall 
and  early  winter,  though  without  doubt 
there  has  been  some  speculative  demand 
for  forward  positions,  brought  about  by 
a  feeling  among  consumers  that  prices 
were  likely  to  advance. 


Good  Volume  of  Small  Orders 
Reported  in  Southeast 

A  well-sustained  volume  of  small¬ 
sized  orders  and  a  slight  increase  in  the 
number  of  moderate-sized  orders  are  to 
be  noted  in  the  Southeast.  The  largest 
order  placed  was  from  the  New  Orleans 
district  for  a  IS.OCiO-kw.  turbine  and 
auxiliary  equipment  totaling  $300,000. 
A  power  company  in  Tennessee  ordered 
power-plant  equipment  which  will  cost 
between  $200,000  and  $300,000,  while  a 
power  company  in  the  Carolinas  ordered 
power-house  motor  auxiliary  equipment 
amounting  to  $50,000.  A  coal  mine  in 
Tennessee  purchased  a  500-kw.  turbine 
and  motor-generator  set  amounting  to 
$60,000.  A  central  station  in  Alabama 
placed  an  order  for  insulated  cable 
amounting  to  $30,0(}P,  while  an  order 
for  this  same  material  totaling  $25,000 
was  received  from  Jacksonville.  A 
Georgia  company  ordered  cross-arms 
totaling  $3,500.  Merchandising  activ¬ 
ities  of  central  stations  are  reflected  in 
the  good  business  distributors  and  job¬ 
bers  report  for  this  class  of  material, 
one  of  the  leading  (Georgia  jobbers 
stating  that  his  appliance  business  is 
more  than  20  per  cent  ahead  of  this 
period  of  last  year.  A  contractor  in 
middle  Georgia  ordered  lighting  fixtures 
in  excess  of  $1,0(X)  for  a  college  building 
under  construction.  Construction  proj¬ 
ects  are  as  follows : 

The  Mengel  Body  Company,  Louisville, 
Ky.,  plans  an  addition  to  its  automobile- 
body  plant  to  cost  $800,000.  The  Briggs 
Manufacturing  Company,  Detroit,  plans  an 
automobile-body  plant  at  Knoxville,  Tenn., 
to  cost  $200,0(j0.  The  Mead  Fibre  Com¬ 
pany,  Kingsport,  Tenn.,  plans  an  addition 
to  cost  $75,000.  The  Hartsville  Print  & 
Dye  Works,  Hartsville.  S.  C..  will  build 
an  addition  to  cost  $90,0(X).  Mobile,  Ala., 
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plans  an  ornamental  lighting  system  to 
cost  $200,000.  The  Archer  Hosiery  Mills, 
Columbus,  Ga.,  plan  an  addition  to  cost 
$75,000.  The  Georgia  Power  &  Light  Com¬ 
pany,  Valdosta,  Ga.,  plans  power  substa¬ 
tions  at  Pearson  and  Cogdell,  Ga.  The 
Perry  Paint  &  Glass  Company,  Tampa, 
Fla.,  plans  a  paint  and  varnish  plant  to 
cost  $100,000. 

New  England  Buying 
Line  Equipment 

An  encouraging  strength  of  sales  in 
line  supplies  is  noted  throughout  the 
New  England  district,  with  poles,  wire 
and  hardware  moving  in  good  volume. 
The  recent  shipments  for  service  line 
extensions  in  Massachusetts  and  south¬ 
ern  New  Hampshire  mark  a  high  level 
for  this  year.  Industrial  equipment 
sales  are  steady  and  small-motor  sales 
increased.  The  demand  for  10-hp.  mo¬ 
tors  and  up  gained  owing  to  several 
orders  from  plants  undergoing  changes. 
Central-station  supplies  are  attracting 
orders,  and  recently  orders  for  house 
meters  and  watt-hour  meters  were 
placed  amounting  to  $2,000.  Insulators 
for  substations  are  being  placed  steadily 
in  small  orders,  and  transformer  sales 
are  reported  for  several  units,  while 
orders  for  small  switches  and  control 
equipment  are  strong.  Orders  for  two 
special  heat-treating  electric  furnaces 
were  noted  and  electric  automatically 
timed  traffic  signals  are  in  strong  favor. 
Negotiations  are  increasing,  and  orders 
for  general  supplies  and  equipment  in 
good  volume  are  pending.  Construction 
projects  are  as  follows: 

The  Saco-Lowell  Shops,  Boston,  manu¬ 
facturers  of  textile  machinery,  plan  a  plant 
at  Biddeford,  Me.,  to  cost  ^5,000.  The 
Nash  Engineering  Company,  South  Nor¬ 
walk,  Conn.,  plans  an  addition  to  its  pump¬ 
manufacturing  plant  to  cost  $60,000. 

Volume  of  Business  Good 
in  Middle  JVest 

The  volume  of  business  transacted  in 
the  Middle  West  is  increasing,  and  in¬ 
dications  are  for  a  large  fall  business. 
Industrial  activity  is  improving,  the  steel 
and  automotive  industries  are  prosper¬ 
ing,  and  car  loadings  are  large  and 
diversified.  Utility  companies  are  busy, 
bending  every  effort  toward  tbe  com¬ 
pletion  of  a  major  portion  of  the  out¬ 
standing  construction  before  tbe  fall  sea¬ 
son  arrives.  Interesting  orders  placed 
include  one  “Elesco”  live-steam  rebeater 
complete  with  appurtenances,  6,000 
5-amp.  watt-hour  meters,  250  Thompson 
meters  of  5-amp.  to  2,000-amp.  capacity, 
86  current  transformers  of  100-amp.  to 
1,000-amp.  capacity  and  several  con¬ 
struction  orders  valued  at  $75,000.  Job¬ 
bers’  sales  are  increasing.  Construction 
plans  are  as  follows: 

Tbe  Wisconsin-Miebigan  Power  Com¬ 
pany,  .\pplcton,  Wis.,  plans  extension  in 
transmission  line  to  Phelps,  Wis.  The 
Nash  Motors  Company,  Milwaukee,  plans 
an  expansion  program  at  its  plant  to  cost 
$200,000.  The  Corduroy  Tire  Company, 
Grand  Rapids,  Mich.,  plans  an  addition  to 
cost  $70,000.  The  Houghton  County  Elec¬ 
tric  Light  Company,  Houghton,  Mich., 
plans  extensions  in  transmission  lines  in  the 


Otter  Lake  district  and  improvements  in 
the  power  plant  at  Houghton.  The  Reo 
Motor  Car  Company,  Lansing,  Mich.,  plans 
an  addition  to  cost  $400,000.  Baker- Perkins 
Company,  Saginaw,  Mich.,  manufacturer 
of  chemical  machinery,  etc.,  plans  an  addi¬ 
tion  to  cost  $100,000.  The  Evans- Wollower 
Company,  Joplin,  Mo.,  will  build  an  elec¬ 
trolytic  zinc  plant  in  East  St.  Louis,  Ill., 
near  the  Cahokia  power  plant,  to  cost  $1,- 
250,000.  The  B.  F.  Goodrich  Company, 
Akron,  Ohio,  will  build  an  addition  to  its 
rubber  mill  to  cost  $1,000,000.  The  Union 
Light,  Heat  &  Power  Company,  Cincinnati, 
plans  an  eqripment  storage  and  distribut¬ 
ing  plant  w'th  mechanical  repair  depart¬ 
ment,  to  cost  $200,000.  The  Gardner-Har- 
vey  Container  Company,  Middletown,  Ohio, 
plans  a  paper  box  and  container  mill  to 
cost  $300,000.  The  Niles  Steel  Products 
Company,  Niles,  Ohio,  plans  an  addition 
to  cost  $140,000.  Urbana,  Ohio,  plans  a 
municipal  electric  light  and  pow'er  plant  to 
cost  $470,000.  V  The  Gage  Electric  Com¬ 
pany,  Beatrice,  Neb.,  will  build  a  trans¬ 
mission  line  in  the  vicinity  of  Rockford, 
Neb.,  and  other  points  Jn  Gage  County. 
The  Storecraft  Manufaauring  Company, 
Beatrice,  Neb.,  will  build  an  addition  to  its 
showcase-manufacturing  plant,  to  cost  $70,- 
000.  The  lowa-Nebraska  Light  &  Power 
Company,  Lincoln,  Neb.,  plans  an  orna¬ 
mental  lighting  system  at  Avoca,  Iowa,  to 
cost  $30,000.  The  Greggson  Company, 
Nebraska  City,  Neb.,  plans  a  dry  rendering 
plant  for  fertilizer  service,  etc.,  to  cost 
$90,000.  The  Jerpe  Cold  Storage  Com¬ 
pany,  Omaha,  Neb.,  plans  an  addition  to 
cost  $65,000. 

Pacific  Coast  Leads  in 
Volume  of  Contracts 

The  electrical  contract  for  the  new 
$3,000,000  Los  Angeles  General  Hospi¬ 
tal  let  for  $72,000  is  the  largest  order  of 
its  kind  in  a  week  on  the  Pacific  Coast. 
Bids  for  323  duplex  lighting  standards 
for  downtow’n  Oakland  W'ere  taken  under 
advisement,  the  lowest  being  $167,500. 
The  city  of  San  Francisco  is  in  the 
market  for  about  $10,000  worth  of  lead- 
sheathed  signal  cable  for  extensions  to 
its  underground  traffic  signaling  system ; 
the  city  of  Bakersfield  needs  about 
$2,500  worth  of  No.  8  leaded-cambric 
cable  for  a  street-lighting  extension,  and 
a  Honolulu  inquiry  .covers  one  carload 
of  clay  duct.  Other  street-lighting  pros¬ 
pects  concern  San  Carlos  and  Santa 
Cruz,  the  latter  being  estimated  at 
$45,000.  It  is  rumored  that  Eastern 
hotel  interests  intend  to  purchase  the 
Devonshire  tract  in  the  Bay  Peninsula 
district  for  an  outstanding  country  club 
resort.  Other  big  projects  cover  a 
$2,000,000  insulating  board  plant  in  St. 
Helena,  Ore.,  and  a  can  factory  in  Pitts¬ 
burg,  Calif.  With  the  exception  of 
condulets,  which  have  decreased  to  an 
average  of  7^  per  cent  for  the  entire 
line,  and  rigid  iron  conduit,  which  has 
dropped  5  per  cent,  prices  are  di.stinctly 
firmer  and  general  contracting  business 
is  improved.  Retail  business  lias  picked 
up  and  an  excellent  though  rather  late 
holiday  season  is  expected.  The  out¬ 
standing  machinery  order  covers  a  15,- 
000-kva.  Westinghouse  synchronous  con¬ 
denser  and  regulating  equipment,  valued 
at  $70,000,  for  the  Midland  Counties 
Power  Company  and  for  installation  at 
Santa  Maria. 


Sales  made  by  Seattle  jobbers  in¬ 
cluded  large  numbers  of  single-phase 
motors  for  apple-wiping  machines  to 
dealers  in  the  orchard  districts  in  east¬ 
ern  Washington.  Buying  from  lumber 
mills  w'as  light,  although  there  wer*- 
numerous  inquiries  reported.  The  town 
of  Edmonds,  near  Seattle,  is  taking  bids 
for  three  motor-driven  deep-well  pump>, 
costing  $800  each,  and  the  towm  of 
Wapato,  in  Yakima  County,  is  taking 
bids  for  a  deep-water  turbine  pump, 
costing  about  $1,500.  The  sale  of  fifteen 
motors  from  200  hp.  dowm  for  a  cement 
mill  in  Spokane  was  reported.  .An 
ordinance  providing  for  the  Diablo  Can¬ 
yon  power  plant  of  the  city  of  Seattle, 
involving  a  power  house,  two  generat¬ 
ing  units  of  40,000  hp.  each,  penstocks, 
surge  tanks,  gates,  valves,  a  transmis¬ 
sion  line  from  Diablo  to  Gorge  Creek, 
etc.,  costing  $2,900,000,  is  being  drafted 
by  the  City  Council.  The  city  of  Ta¬ 
coma  is  taking  bids  for  additional  trans¬ 
formers,  including  one  of  1,650  kva.  and 
two  of  600  kva. ;  also  for  four  600-amp.. 
15,000- volt  outdoor-type  oil  circuit 
breakers.  A  small  hydro-electric  plant 
at  Nespelem  is  planned  by  the  Indian 
irrigation  .service.  Construction  proj¬ 
ects  are  as  follows : 

The  Marin  County  Milk  Company,  San 
Rafael,  Calif.,  plans  a  creamery  plant  to 
cost  $125,000.  The  Pacific  Gas  &  Electric 
Company,  San  Francisco,  has  applied  for 
permission  for  a  hydro-electric  develoj)- 
ment  on  the  Mokelumne  River,  Amador 
County,  to  cost  $6,000,000.  Tacoma,  Wash., 
plans  a  power  substation  to  cost  $35,000. 
The  Barde  Steel  Company,  Tacoma,  plans 
an  addition  to  cost  $200.(j()0.  The  Ameri¬ 
can  Refrigerator  Transit  Company,  Pueblo. 
Colo.,  plans  extensions  in  its  car  repair 
shops  to  cost  $85,000.  Los  Angeles  plans 
an  ornamental  lighting  system. 

Improvement  Noted  in 
Sf.  Louis  District 

There  has  been  an  improvement  in 
tbe  general  tone  of  electrical  business  in 
the  St.  Louis  district.  The  volume  of 
sales  of  the  smaller  sizes  of  apparatus 
has  come  back  to  normal.  One  order 
amounting  to  $15,000  for  miscellaneous 
pumping  equipment  was  closed.  An 
order  was  placed  for  a  switching  loco¬ 
motive  to  cost  $27,000.  Contracts  have 
been  let  for  construction  materials  in 
three  large  apartment  hotels.  Construc¬ 
tion  projects  are  as  follows: 

The  West  Texas  Utilities  Company,  Abi¬ 
lene,  Tex.,  will  build  a  transmission  line 
from  Vernon  to  Holliday,  Tex.,  with  a 
power  substation  near  the  Wilbarger  oil 
field  and  a  transmission  line  to  Dickeii.s 
and  vicinity  with  a  substation.  The  Sleepy 
Water  Company,  Hot  Springs,  Ark.,  plans 
a  power  plant  in  the  Sleepy  Springs  dis¬ 
trict.  to  cost  $35,000.  The  Standard  Potash 
Company,  Dallas.  Tex.,  plans  a  potash 
mining  plant  in  Midland  County,  to  cost 
$100,000.  Fort  Worth,  Tex.,  has  authorized 
a  call  for  new  bids  for  an  ornamental  light¬ 
ing  system.  The  Humble  Oil  &  Refining 
Company,  Houston,  Tex.,  plans  an  expan¬ 
sion  at  its  plant  at  Ingleside,  near  San  .An¬ 
tonio.  Tex.,  to  cost  $800,000.  The  Centra! 
Power  &  Light  Company,  San  Antonio. 
Tex.,  will  build  a  transmission  line  to 
Leakey,  Tex.,  to  cost  $70,000.  Stamford, 
Tex.,  will  install  ornamental  lighting. 
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New  Equipment  Available 

r/^'  _ 

New  Spring-Clamp 
Globe  Holder 

Distinct  sales  advantage  is  found  in 
the  new  spring-clamp  globe  holder  which 
replaces  the  old-style  screw  holder  on  all 
Benjamin  “Glassteel”  diffusers.  The 
new  spring-clamp  arrangement  is  sim¬ 
ple,  consisting  of  only  a  cadmium- 
plated  wire  band  gripping  over  75  per 
cent  of  the  globe  neck  and  terminating 
in  a  tension  clamp  requiring  only  one 
motion  to  release.  Time  and  effort  re¬ 
quired  to  remove  and  replace  “Glassteel” 
diffuser  globes  have  been  reduced  by  this 
new  holder — a  single  operation  of  the 
locking  clamp  and  instant  freedom  of 
the  globe  being  its  features. 

The  chief  advantage  of  the  new 
holder  is  the  ease  and  quickness  with 
which  a  maintenance  program  may  be 
carried  out.  Dust  and  dirt  which  gather 
on  the  globe  and  reflector  cut  down 
the  effectiveness  of  the  light  source. 

The  new  holder  allows  instant  removal 
and  replacement,  facilitates  frequent 
cleaning  and  makes  it  convenient  and 
easy  to  maintain  the  original  efficiency. 


Improved  Single-Phase 
Motors 

The  General  Electric  Company  an¬ 
nounces  an  improved  single-phase,  re¬ 
pulsion  itiduction  motor.  This  motor, 
in  sizes  including  1,  1’,  and  2  hp.  at 
1.800  r.p.m.,  supplements  the  company’s 
present  line  of  SCR  motors.  It  is  of 
the  constant-speed,  high-starting  torque 
type  for  general  application. 

One  of  the  most  important  improve¬ 
ments  is  the  more  efficient  use  of  the 
stator  punchings.  This  is  accomplished 
by  taking  full  advantage  of  the  design 
possibilities  of  the  polar  winding  of  a 
repulsion  motor.  The  most  desirable 
distribution  of  stator  coils  in  a  repulsion 
motor  is  a  sinusoidal  distribution.  This 
means,  therefore,  that  the  number  of 
turns  in  the  various  coils  of  any  one  pole 
vary  according  to  the  angle  from  the 
pole  center.  Full  advantage  has  been 
taken  of  this  possibility  by  designing  a 
four-pole  motor  using  a  square  punch¬ 
ing  with  graded  slot  depths,  the  slots  be¬ 
ing  so  arranged  that  the  deep  slots  are 
placed  at  the  corners  where  the  maxi- 
nium  core  is  available  and  with  the  shal¬ 
low  slots  placed  in  the  flat  portion  of 
the  punching  where  the  minimum  core  is 
available. 

As  a  result  of  this  modification  the 
active  core  section  is  unusually  large, 
permitting  a  design  of  low  flux  density 
and  larger  bore.  As  a  motor’s  output 
is  a  function  of  the  square  of  the  rotor 
diameter  and  the  length,  it  is  therefore 
possible  to  design  a  motor  with  small 
over-all  length.  Combined  with  this 
change  in  design  a  modification  has  been 
made  in  the  commutator  and  brush  rig¬ 
ging  design  so  that  the  commutator  end 


shield  has  the  same  dimensions  as  the 
pulley  end  shield. 

The  motor  is  inclosed  except  for 
ventilating  openings  in  the  lower  por¬ 
tion  of  each  end  shield.  Air  is  drawn 
through  the  ventilating  openings  at  the 
pulley  end  by  means  of  an  internal  fan, 
passes  around  the  stator  laminations  and 
out  through  the  ventilating  openings  in 
the  commutator  end.  This  construction 
makes  a  practically  inclosed  motor  and 
provides  complete  protection  against 
falling  particles  and  splashing  water.  In 
spite  of  this  and  the  small  size  of  the 
motor,  it  is  designed  to  operate  within  a 
temperature  rise  of  40  deg.  C. 


Regulating  Rheostat 

Neater  appearance,  low  price  and 
simplicity  of  installing  are  the  features 
claimed  for  a  new  direct-current  regu¬ 
lating  rheostat  made  by  the  Cutler- 


Six-inch  rheostat  for  fractional 
horsepozver  motors 


Hammer  Manufacturing  Company,  Mil¬ 
waukee,  Wis,  The  new  rheostat  can 
be  used  to  control  fractional -horsepower 
motors  driving  small  blowers,  fans, 
buffers,  bookkeeping  machines  and  simi¬ 
lar  apparatus  and  it  can  be  used  as  a 
dimmer  on  lighting  circuits  or  as  an 
electric  heater  regulator.  The  device  is 
of  the  circular  plate  type,  completely 
inclosed.  It  may  he  mounted  directly 
on  machines  or  in  any  out-of-the-way 
place.  The  standard  rheostat  is  fur¬ 
nished  for  conduit  wiring,  but  can  be 
used  on  open  wiring  by  addition  of  a 
porcelain  bushing. 

The  mechanism  consists  essentially  of 
a  cement-embedded  resistance  unit,  with 
brass  contact  buttons  protruding  through 
the  cement,  and  a  contact  arm  which 
moves  over  the  buttons,  varying  the 
resistance.  An  inclosing  case  with  an 
outside  operating  lever  protects  the  unit 
and  prevents  contact  with  live  parts. 


Line  Material  Company  Has 
New  Porcelain  Cut-outs 

The  new  EP45C6  fuse  cut-out  is  an¬ 
nounced  by  the  Line  Material  Company, 
South  Milwaukee,  Wis.  The  new  fuse 
is  especially  adapted  to  outdoor  pole 
mounting  for  the  protection  of  distribu¬ 
tion  transformers  and  circuits  up  to 
4,500  volts.  It  is  manufactured  for  fuse 
links  rated  0.75  to  60  amp.  The  hous¬ 
ing  is  of  wet-process  porcelain  and  is 
provided  with  lips  over  the  lead  en¬ 
trances  for  protection  from  rain.  The 
door  is  of  bakelite  and  removable,  in¬ 
suring  ease  and  safety  in  refusing.  Two 
openings  are  provided  on  each  side  of 
the  box  for  bringing  in  or  taking  out 
leads  either  at  top  or  bottom.  .\  special 
insulating  fuse  tube  is  provided  with  in¬ 
ternal  non-carbonizing  lining,  and  brass 
end  terminals  are  used.  A  galvanized 
cross-arm  support  is  provided  which  can 
be  adjusted  to  any  size  cross-arm. 


Westinghouse  Announces  New 
Insulating  Material 

Through  a  process  in  which  metal¬ 
lic  magnesium  is  employed,  the  West¬ 
inghouse  Electric  &  Manufacturing 
Company  has  perfected  a  new  insulating 
material  which  the  company’s  engineers 
claim  represents  a  very  definite  step 
forward  in  electrical  progress.  The 
new  material,  it  is  stated,  makes  pos¬ 
sible  the  production  of  electric  heating 
devices  with  a  higher  efficiency  and 
longer  life  than  can  be  secured  with 
the  use  of  mica,  asbestos  and  other 
standard  insulating  materials.  In  de¬ 
scribing  the  properties  of  this  new  in¬ 
sulating  material  H.  C.  Bostwick,  West¬ 
inghouse  engineer,  said: 

The  new  insulating  material,  which  is 
known  as  “Corox,”  is  remarkable  in  hav¬ 
ing  a  higher  insulating  value  at  elevated 
temperatures  and  at  the  same  time  higher 
heat  conductivity  than  mica,  asbestos  and 
other  materials  generally  used  to  insulate 
electrical  heaters.  By  virtue  of  these  prop¬ 
erties,  it  is  now  possible  to  improve  the 
efficiency  of  electric  heating  apparatus  by 
10  per  cent  and  increase  its  useful  life  200 
to  300  per  cent.  An  unusual  feature  of 
“Corox”  is  that  it  is  made  from  metallic 
magnesium,  which  conducts  electricity. 

The  heating  element,  which  is  resistance 
wire  of  a  high  melting  point,  is  wrapped 
round  and  round  with  metallic  magnesium 
ribbon  and  the  whole  is  then  inserted  in 
a  tube  or  other  shaped  container.  Steam 
at  450  lb.  pressure  is  then  forced  through 
the  tube  or  over  the  element  and  the  mag¬ 
nesium  metal  then  changes,  first  into  its 
hydroxide  and  later  to  the  oxide.  The 
result  is  a  tube  containing  a  heater  wire 
which  is  emfjedded  in  a  hard,  dense,  white 
substance  resembling  marble.  The  ends  of 
the  tube  are  then  sealed  up,  with  electrical 
contacts  projecting. 

This  process  was  invented  by  Christian 
B.  Backer  of  Norway.  The  Westinghouse 
company  purchased  the  American  rights 
several  years  ago  and  research  engineers 
have  been  engaged  ever  since  with  the 
problem  of  reducing  the  Backer  principle 
to  practice.  This  work  has  now  been  suc¬ 
cessfully  completed  and  the  new  insulation 
is  being  regularly  used  in  several  of  the 
company’s  products. 
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